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Abstract 
In an attempt to increase opportunity and quality of life for people living in poverty, 
governments and non-government organisations (NGOs) sell and donate products to 
developing countries. Typically, these are essential household items such as cook stoves, 
water filters and solar lighting. However, to date there has been limited research into the 
uptake and long term effectiveness of these products and few methods or tools are 
available to guide the product development process. This has resulted in a number of 
well documented product failures as a result of poor design choices. 
To overcome this problem and provide guidance to future or existing designers and 
NGOs this research investigated the factors required for long lasting and effective 
product design. This was carried out through the use of a literature review, the analysis of 
64 products, a survey, interviews with product designers, and a case study with a Social 
Enterprise in Myanmar (Burma). The information gathered was analysed and used to 
create a framework consisting of various tools to guide designers and NGOs. Specifically, 
the research focused on the creation of a taxonomy of products designed for developing 
countries and an assessment method consisting of eight critical indicators for product 
success. These were presented as a website, set of cards and book which guides and 
assists designers during the process to ensure that future products are appropriate and to 
prevent current unacceptable levels of waste.  
Following the creation of the framework it was evaluated by students, practitioners and 
existing product users in Myanmar. The findings revealed that participants felt the 
assessment method and indicator cards were beneficial during the design process and 
assisted them in the development of more suitable and appropriate products.  
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1.11  CHAPTER 1. Introduction to Research 
 
 
 
 
1.1 Research Background 
 
It is estimated that 1.2 billion people live on less than $1 a day; 80% of the world’s 
population live on less than $10 a day (World Bank 2011b); and approximately 25,000 
people die every day due to a lack of food (World Food Programme 2012). In an attempt 
to combat this global problem, governments and Non-Government Organisations (NGO) 
throughout the World, work to alleviate poverty. This assistance is primarily provided in 
the form of debt relief, loans, and the donation of medical goods or essential products. 
These essential products which are commonly distributed, and investigated, in this study 
include water filters, cook stoves and solar lighting.  
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In recent years, the design industry has become actively involved with international 
development, increasing the number of products being created for these markets. In 
addition, the number of discussions and publications regarding new product development 
for low-income and marginalised individuals is steadily increasing. This is, in part, due to 
the rise of design thinking, user centred design and the rapid growth of many countries 
which has enabled designers to become involved in this area (Nussbaum, 2010). Further 
interest in this sector has come from the publication of Prahalad’s (2006) ‘Base of the 
Pyramid’ economic model which presents an attractive business opportunity to 
companies who desire to sell products to the poor and make a profit (Prahalad 2006). It is 
therefore, unsurprising that many business leaders are actively engaged in looking for 
solutions to simultaneously alleviate poverty while making a profit (Diehl et al. 2007).  
However, to date, despite the rise and growth of these initiatives little is known about the 
success or failure of these products, as this is a new area for the design industry and 
there have been few opportunities for long term studies into product effectiveness. The 
few studies which are available highlight the majority of products have not been designed 
appropriately and often fail to meet the needs of users (Donaldson 2008). This has 
resulted in a number of products failing prematurely due to a lack of user understanding, 
skill and access to spare parts enabling them to maintain products (Boisson et al. 2010). 
Furthermore, it has been found that some products are inappropriately designed and fail 
to fit into the environment (Donaldson 2008). A cause of this lack of appropriate design 
could be linked to the limited number of methods available for evaluating the 
effectiveness and appropriateness of these products. The fact that this is a new area of 
design has resulted in a lack of knowledge and documentation which is a hindrance to 
designers, businesses and NGOs who want to create long-lasting products for these 
communities. 
Therefore in this research the researcher aims to generate new knowledge which can be 
used to assist industrial designer, create longer lasting, effective products for this market 
and avoid high levels of unacceptable waste.    
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1.2 Researcher’s Background and Personal Motivation 
 
Before beginning the PhD the researcher was employed as an industrial designer for the 
Centre for Vision in the Developing World working on the design of self-adjustable 
glasses for rural poor. This experience provided a first-hand insight into the challenges 
faced when designing for these markets and highlighted how little is known about the 
optimum approach to design. Prior to this the researcher designed a portable water bottle 
which filtered and sterilised water from any source in two minutes, using a combination of 
a custom filter and UV-C light, powered by a wind up mechanism. The design won a 
number of awards including; Dyson Award, IDSA IDEA Silver, Core 77 Award and Index: 
Design to Improve Life Finalist. In an attempt to commercialise the concept for use in 
international development it was found that product was not as suitable as initially 
supposed, despite being highly regarded in the developed world.   
The experience from both projects highlighted the lack of knowledge in the design 
industry when designing for users in poverty and how easy it was to make inappropriate 
solutions. This sparked a desire to undertake a research project to investigate this issue 
further, providing guidance for future product designers and NGOs.     
 
1.3 Scope of Research 
 
The scope of this research was limited to the field of Industrial and Engineering Design in 
international development. Industrial and engineering design impacts on a wide range of 
products such as medical devices, kitchenware and consumer electronics. The broad 
range of products potentially included in the study meant that other design disciplines 
such as, architecture, graphics and textiles were excluded. In terms of geographical area 
the study was limited developing countries, which have been identified in the Literature 
Review, Chapter 2.  
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1.4 Research Aim  
 
The aim of this research was to enhance the New Product Development (NPD) process 
in the design of products which are designed to alleviate poverty for people living in Low 
Income Economies (LIEs).  
 
1.5 Research Objectives 
 
The following objectives were established to meet the aim of the research: 
Objective 1: Identify current and existing products designed to alleviate poverty 
 
Objective 2: Identify the strengths and weaknesses of products designed to alleviate 
poverty in the developing world.  
Objective 3: Evaluate the mechanisms that support new product development for 
designers and non-government organisations. 
 
Objective 4: Examine products designed and used to alleviate poverty through 
surveys, interviews and case studies. 
 
Objective 5: Identify issues raised in Objectives 1-4 and develop an approach to 
resolve these.  
 
Objective 6: 
 
 
 
Validate and test the approach with experts in humanitarian aid and 
industrial design. 
1.6 Research Audience 
This research study has primarily been conducted to aid industrial designers who are 
involved in the New Product Development process of products for Low Income 
Economies. In addition the knowledge created can also be used by individuals working 
for Non-Government organisations who wish to assess existing products. 
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1.7 Thesis Structure 
 
The thesis has been split into eight chapters, a short summary of each chapter has been 
provided below; 
In Chapter Two a literature review of existing knowledge in the field of industrial design 
in international development was carried out. This chapter began by defining poverty and 
development, while exploring the history and schools of thought in this sector. This was 
followed by an investigation into the history and methods of industrial design and the role 
it has played in international development. The chapter concludes by investigating the 
current position of design for development, and highlighting gaps in current knowledge. 
Finally, based on these gaps, four research questions were proposed to guide further 
work.      
Following the formulation of these research questions the overarching research 
methodology and specific methods which underpin the study are described in Chapter 
Three. The qualitative strategy involved case studies, interviews and surveys which 
adopted a grounded theory approach to answer the specific research questions. The 
chapter concludes by outlining methods of analysis and validation used in the research.   
In Chapter Four this methodological approach was used to analyse existing products 
designed to alleviate poverty. The results of this analysis was subsequently used to 
create an initial classification system of products and helped to identify key factors 
required for a long term, effective design solutions. This chapter concluded with the 
creation of a product taxonomy and an initial form of product assessment.  
The findings from Chapter four were further explored in Chapter Five where a survey 
and interviews were conducted with NGOs and product design consultancies. The aim of 
these studies was to understand what made a successful product and learn from the 
experience of existing organisations. To gain further insights into approaches and 
methods used in the industry a case study was conducted in Myanmar (Burma).   
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In Chapter Six the results from Chapter five, were used to create a framework for 
designers and NGOs, allowing them to use the new knowledge generated to create 
longer lasting, effective products for developing countries. This included testing the 
framework with students at Nottingham Trent University and developing a final version of 
the framework into a website, book and set of cards.  
The validation and testing of the framework to ensure it was suitable and effective for 
designers and NGOs is described in Chapter Seven. This validation was carried out in 
three phases, the first exposed the framework to Nottingham Trent University students for 
use in their design work, the second took the form of a focus group with designers 
working on product development for an NGO and the final validation was in the form of 
product users living in a rural poor setting.     
Chapter Eight concluded the research with a discussion of the findings and the 
presentation of new knowledge. The conclusion contained discussions of limitations and 
future work.    
The proposed aims and outcomes for each of the chapters can be seen in Table 1.1. 
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Chapter Purpose Outcome 
Chapter 1  
 
Introduction 
To introduce the research and 
provide an overview of the 
structure. 
Background to the research and 
identification of aims and 
objectives and scope of the study.  
Chapter 2  
 
Literature Review 
To review existing literature in 
International Development and 
Industrial / Engineering Design. 
Identification of gaps in the 
literature and propose research 
questions.  
Chapter 3  
 
Research 
Methodology 
To outline the research 
methodology and methods used. 
Propose and design a research 
strategy. 
Chapter 4  
 
Product Analysis  
To present findings from the 
analysis of 63 products and 
describe the creation of a 
taxonomy and factors critical to 
product success.  
A classification system for 
products designed for developing 
countries and the identification of 
factors critical to product success. 
Chapter 5 
  
Primary Study 
To present findings from a survey 
of NGOs and Designers (43 
participants), Interviews with 
experts (18 participants) and a 
Case Study of a social enterprise. 
Surveys, interviews and an in 
depth case study are analysed to 
understand the success and 
failures of products designed for 
developing countries.  
Chapter 6 
 
Framework Design 
To present the design and testing 
of a framework for designers and 
NGOs using data collected from 
Chapters 2, 4 and 5.  
A framework for designers and 
NGOs is created to improve 
product design,  trialled at 
Nottingham Trent University  
Chapter 7 
 
Framework 
Validation 
To discuss and validate the 
approach with users and a social 
enterprise in Myanmar.    
The framework is validated and 
used by designers and NGOs to 
improve product design.  
Chapter 8 
 
Discussion and             
Conclusion 
To discuss the results of the study 
and review how the aims and 
objectives were met.  
Reflection of study and conclusion. 
 
Table 1.1 – Proposed outcomes of Chapters
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To aid navigation throughout the thesis Figure 1.1 shows the structure which has been 
used. 
 
Figure 1.1 – Thesis Structure 
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2.11 CHAPTER 
2. Literature 
 
 
 
 
 
2.1 Introduction  
 
In order to understand the current state of international development and the role that 
industrial design plays in alleviating poverty through product design, a thorough review of 
the literature has been undertaken. This review firstly focused on understanding, poverty, 
development and the current schools of thought surrounding international intervention. 
Secondly, the history of industrial design was explored to understand the role it can play 
in the design development of products for LIE. With this knowledge it was possible to 
identify areas for effective intervention which would lead to improved product design 
enabling more effective, longer lasting products.   
 
CHAPTER
2. Literature Review
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2.1.1 Chapter Objectives  
 
The aim of this chapter was to provide a basis for further study. In order to guide this 
process the following objectives were used:   
 
Objective 1 Adopt a reliable search approach to find relevant literature 
  
Objective 2 Analyse the existing literature to build a picture of the current 
position of design in development 
    
Objective 3 Identify knowledge gaps in current literature
Objective 4 Use the knowledge gaps identified in Objective 3 to generate 
research questions to generate new knowledge 
 
The chapter concludes by proposing four research questions to generate new knowledge 
and assist industrial designers and NGOs in the creation of longer lasting products for 
people living in LIEs.  
 
 
2.1.2 Chapter Structure 
 
Typically, a literature review comprises of the analysis of existing research which is 
relevant to the topic (Hart 1998). In this study, the review was primarily focused in the 
field of industrial design and international development, with additional sources from 
engineering design and business literature. This relatively wide scope enabled for greater 
insights into the history and direction of design in a development context and highlighted 
significant gaps in the existing body of work. To conduct the study, keywords were 
identified and used across a number of trusted academic search engines, Springer 
(2014), JSTOR (2014) and Scopus (2014). This provided relevant, reliable and useful 
results in the field. The review has been divided into four main sections; international 
development, industrial design, the role of industrial design in international development 
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and design tools and methods to assist design in international development. Figure 2.1 
shows areas of investigation and the structure of the Literature Review.  
 
Figure 2.1- Literature Review Structure 
Firstly, poverty and international development were investigated to help define the 
terminology for the study. This was followed by an analysis of the history of development 
and development theory, which grounded the study and helped the understanding of 
current issues. Primarily, the sources used in this section came from development 
literature. In the second section industrial and engineering design has been explored to 
understand how the discipline has grown and matured since first being recognised. This 
began with a review of industrial design and a history of the profession, in which current 
methods and processes were introduced. In the third section, knowledge gained in the 
first two sections was used to explore the role of industrial design in international 
development. This began by investigating the inclusion of design in government policy 
and the role of NGOs. This section used various sources from design, engineering, 
business and development literature. Finally, tools, models and frameworks were 
identified which have be used by designers and NGOs to assist in the design process. 
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This last section focuses on the current methods employed and attempts to highlight 
gaps in existing knowledge. The chapter concluded by proposing four research questions 
to guide further study.  
2.2 Poverty and Development 
 
This section briefly outlines poverty, how it is measured, and what it means to be ‘living in 
poverty’.  
2.2.1 Measuring poverty  
 
The World Bank (2011) defined poverty as;  
“the pronounced deprivation in wellbeing, comprising many 
dimensions, including the inability to acquire basic goods and 
necessities for survival with dignity” (World Bank 2011a) 
Typically, the poor suffer from, hunger, deprivation and powerlessness (Narayan 2000) 
but trying to measure these levels in the world is complex (Lister 2004). Current estimates 
state that there were 1.4bn people living in poverty during 2011. This estimate was 
derived from the poverty line which was an attempt at measuring the number of people in 
extreme poverty known as ‘subsistence’ or ‘absolute’ poverty (Holman 1979). The 
poverty line was first developed in the 1900s by Roundtree to measure the minimum 
income needed for a person to survive. Currently, this method is still being used and uses 
Purchasing Power Parity (PPP) 1 to compare a person’s income with the cost of living 
(Lister 2004). The poverty line was the first and simplest form of measurement which 
focused on the economics of human wellbeing. However, other methods are available 
which measure more than just economic factors. One of these is the Human 
Development Index (HDI) which has become an influential standard in mainstream 
development literature and is the primary method of measurement used by the United 
Nations (UN) (Danert 2003, United Nations 2010a). Developed by Sen (1995) and 
                                                         
1 PPP is a currency conversion rate which equalises the purchasing power of different countries 
(OECD, 2011) 
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revised in 2010 the HDI measures the average achievement of a country’s population 
across three basic dimensions; Health, Education and Living Standards. Each dimension 
is given a numeric value depending on the countries achievement, across four separate 
indicators, these are then combined to give an overall score (UNDP 2011b) (see Table 
2.1). 
 
Table 2.1 - Elements of the Human Development Indicators (UNDP 2011b) 
This data allows countries to be ranked in order of performance and placed in one of four 
categories, ranging from ‘very low’ to ‘very high’ (HDRO 2012), Appendix A. However, 
one of the flaws of this measurement system is that ‘Living Standard’ is only determined 
by the Gross National Income (GNI) per capita and does not take into account access to 
amenities or overall quality of life. It is for this reason that the Multidimensional Poverty 
Index (MPI) was created in 2010 as an improved method of understanding and 
measuring poverty (UNDP 2011a). This is currently being trialled by the UN and uses ten 
indicators providing a greater emphasis on measuring the quality of living standards and 
an individual’s wellbeing, instead of purely relying on countries GDP figures. (Alkire et al. 
2009, Bourguinon et al. 2003). Figure 2.2 shows how the ten indicators combined into the 
three dimensions, previously used in the HDI.  
Indicator Description Dimensions 
Life expectancy The life expectancy at birth with a minimum value of 20 years and a maximum value of 83.4years. Health 
Mean years of 
schooling 
The estimate of schooling years based on 
education attainment statistics at the age of 25 
years old. 
Education 
Expected years of 
schooling 
Estimated statistics based on the real enrolment 
numbers at each level. Education 
Gross national 
income per capital 
Minimum income is $100 and a maximum of 
$107,721 PPP. Living Standard 
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Figure 2.2 - Multi-Dimensional Poverty Index (MPI) Indicators (UNDP 2011a) 
To date the MPI has measured 109 countries and ranked them into levels of development 
(Alkire et al. 2011). These additional indicators provide a richer data set, and make it 
possible to see clearly the disparity between countries. Additional methods of measuring 
poverty and human development include; the Food-Ratio poverty line, which is based on 
the proportion of a household’s money spent on food. This method can be used to 
calculate how wealthy an individual is by assessing the percentage of income spent to 
maintain a sustainable diet (Davis 2007). Generally, research shows that people on low 
incomes spend a higher proportion of their income on basic necessities, such as food.  
The final method proposed for assessing poverty was published by Durning (2002) in 
which he stated that there were three groups of people, the poor (<$700pa), middle 
income ($700-$7500pa) and consumer class (>$7500pa). This method simply 
categorised individuals by their income into one of these classes, and does little to 
understand the level of deprivation they are in. It is evident that these additional methods 
of measuring poverty are primarily income based assessments which are already present, 
and enhance upon, in the MPI. Consequently, this study will base the classification and 
definition of poverty based on MPI scores and values.   
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2.2.2 Development Terminology 
 
Following World War II the tripartite structure of the world dominated development 
agenda (Margolin 2007). During this time the world was split into three distinct ideologies;  
- The First World, based on a capitalist system 
- The Second World, a centralised communist system 
- The Third World, former First World colonies which achieved independence 
(Margolin 2007) 
The fall of the Soviet Union in 1991 ended this three tier system (Kenez 2006) and 
consequently the term ‘Third World’ lost its original meaning and, instead, was used to 
describe countries which were poverty stricken (Margolin 2007). In the late 1990s the 
term ‘Third World’ was replaced by ‘Developing Country’ and has become the acceptable 
term used by the United Nations, economists and politicians (UNDP 2011c). However, 
some academics, (including the researcher) prefer the term Low Income Economy (LIE) 
or Less Industrialised Country (LIC) as this is slightly removed from the more subjective 
issue of defining ‘developed’ (Donaldson 2008 p35). The word economy is preferred as it 
allows for the disparities seen in a single country (Donaldson 2008). Therefore, in this 
thesis, LIE will be used to describe an economy with a low level of income and 
consequently development, in accordance with the HDI and MPI index. In order to 
maintain consistency, the term ‘More Industrialised Economy’ (MIE) has been used, 
when referring to an economy with a higher level of industrial and economic development 
(Donaldson 2008). Finally, Newly Industrialised Economy (NIE) has been used to 
describe rapidly developing economies. These terms directly relate HDI and MPI levels 
discussed above and can be seen in Table 2.2 
 
 
 
Chapter 2: Literature Review 
 
 
Page  17 
Term MPI Value Description 
LIE <0.25 A country or a region with an HDI of ‘Low Human Development’ or an MPI of <0.25 
NIE 0.48 - 0.65  A former LIE country or region which is rapidly developing according to HDI report 
MIE >0.78 A country or region with an HDI of ‘Very High Human Development’ or an MPI of >0.78 
 
 Table 2.2 – MPI values in relationship to terminology 
A map has been produced to show how the terms LIE, NIE and MIE relate to countries in 
the world. This visual display is purely designed to give an indication of the LIEs, which 
have been the focus of the research, Figure 2.3. 
 
 
Figure 2.3 - Graphical representation of country classification 
 
 
 
Key:
More Indust rialised Economy
Newly Indust rialised Economy
Less Indust rialised Economy
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2.2.3 Development Theory and Agenda 
 
Approaches to development are typically adopted based on development theory which 
can have an effect on the type of aid delivered. Three theories dominate the literature; 
modernisation theory, underdevelopment theory and anti-development. These have been 
briefly explored below. 
Modernisation theory rose to popularity in the 1950-60s and was influenced by Durkheim 
(1893) and Weber (1920). The theory is based on the distinction between traditional rural, 
backwards agriculture living and that of a modern urban society. Modernisation theory 
states that the industrialisation and entrepreneurial ethics seen in the West provides a 
blueprint to the development of low income countries (Webster 1990). The theory states 
that non-industrialised societies are underdeveloped because their traditional way of life 
is primitive and backward. Consequently, the aim of a modernisation development 
agenda is to increase the industrialisation of an economy and thus reduce poverty. 
Alternately, underdevelopment theory suggests that the economic distortion seen in the 
developing world is not due to a lack of entrepreneurial skills, but instead due to historic 
colonies set up by the West. The theory suggests that these benefited the West at the 
expense of the poor and as a result, Frank (1971) believes that these countries are still in 
a state of dependency. Underdevelopment theory advocates that instead of focusing on 
industrialisation, development should be provided to low cost rural agriculture projects 
(Lipton 1977). The final group of thinkers hold an anti-development view in which they 
would like to abandon the idea of development altogether. Sachs (1995) argues that 
development was invented to cover the United States (US) domination of LIEs and 
should be stopped. However, this approach has many critics who believe the problems of 
disparity in the world cannot be “simply washed away” (Munck 1999). The consequences 
of these different schools of thought can ultimately be seen in government policies and 
agenda.   
Between 1950 and 1970, large investments by MIEs resulted in major infrastructure 
projects such as roads, dams and schools (Easterly 2007b). This support was provided in 
the form of loans, however, many LIEs experienced a poor return on these investments 
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(Easterly 2007a) leaving many nations, primarily African countries, with a huge amount of 
debt (Sachs 2005b). As a result, the 1980s and 1990s saw loan forgiveness programs 
aimed at relieving some of these stricken countries (Easterly 2007a). Despite the 
programs, many LIEs continued to experience negative growth up to 2000 (Sachs 2005a 
p66), during which time MIEs were experiencing positive growth, creating a larger the gap 
between the two. Easterly (2007), a former senior economist at the World Bank stated 
that for the last 42 years per capita growth rate in median African nations has stayed 
close to zero while MIEs experienced good levels of growth and NIEs saw a high level of 
growth (Easterly 2007a). Many of these large aid projects were designed to raise growth, 
which would, in turn, increase the quality of life for a significant percentage of the 
population (Easterly 2007a). However, since 1960, $2.3 trillion has been spent on foreign 
aid with few positive results to show. Sachs (2005a) believes that this is partly because; 
“most of this aid has come in the form of ‘technical cooperation’ which goes in the 
pockets of consultants” (Sachs 2005a). Sachs argues that instead aid needs to be 
targeted directly at the people who need it most and not consultancies. US aid programs, 
for example, which operate in Sub-Saharan Africa give approximately $3-$6 per person 
per year. Sachs (2005) believes that this is not enough to make any real difference and, 
instead, the general public and governments should provide more aid to LIEs. As Danert 
(2003) points out there is a “powerful contrast, such that as men travel to the moon, and 
the human genome is decoded, an estimated 2.2 million people, most of them children 
die annually from diseases associated with inadequate safe drinking water”.In response, 
during the UN Millennium Summit in New York in 2000, 189 UN member countries made 
a commitment to eradicate poverty in the world by 2015 (United Nations 2010b). These 
commitments became known as the Millennium Development Goals (MDG) and 
consisted of eight targets to be achieved by 2015 (United Nations 2010b).  
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The goals were to: 
- Eradicate extreme poverty and hunger 
- Achieve universal primary education 
- Promote gender equality and empower women 
- Reduce child mortality 
- Improve maternal health 
- Combat HIV/AIDS, malaria and other diseases 
- Ensure environmental sustainability 
- Develop a global partnership for development 
This is one of the clearest recognitions in literature, and government policy, of the social 
needs of low income countries and demonstrates how MIEs are working to end poverty. 
Each of the goals had unique targets and timeframes which highlight the commitment of 
governments to take action. In 2010 a review of the goals produced a mixed result, with 
some countries on target to increase education and relieve poverty with others 
experiencing no change (United Nations 2010b). However, it is worth noting that it is due 
to this initiative that mainstream development policy has widened its scope and is now 
firmly embedded in government policy (Danert 2003). The result has been that other 
industries, including design, have been able to contribute.    
 
2.3 Design 
 
The professional practice of design is an idea-based discipline which covers a variety of 
aspects (Erlhoff, 1987) this includes; industrial design, engineering design, product 
design, textiles and graphic communication (Coward et al. 2001). Primarily, design is 
used to add value to products (Best 2006) and enhance user experience with appropriate 
form and function (Fiell et al. 2003).  
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More specifically this study is focused on industrial design, which has been defined by 
the Industrial Design Society of America (IDSA) as:  
“the professional service of creating and developing concepts and 
specifications that optimise the function, value and appearance of 
products and systems for the mutual benefit of both user and 
manufacturer” (IDSA 2011).  
This definition explains the role of an industrial designer with a clear focus on balancing 
form and function (Tovey 1997). The International Council of Societies of Industrial 
Designers defines an industrial designer as someone who “gives such form to objects 
and services that they render the conduct of human life efficient and satisfying … 
especially those that are mass produced and mechanically actuated” (ICSID 2013). It is 
therefore clear that industrial design as a discipline is not solely confined to a single 
manufacturing process or product category, but the skills can be translated across a 
range of products and manufacturing types. Ensuring these artefacts meet the needs of 
the user and market (Tovey 1997, Holme 1934) while being distinctive, desirable and 
functional (Fiell et al. 2003). As Goldschmidt (1995) summarised; the ultimate activity of 
an industrial designer is to resolve the requirements of the user and the client.   
2.3.1 Industrial Design 
 
Industrial design is a relatively young profession (Tovey 1997, Conley 2010) with its first 
recorded use in 1919 in the United States of America (USA) (Meikle 2001). Although it 
can be argued that the origins of the profession came from Europe stemming from the 
craft movement and Bauhaus (Tovey 1997), it was in the USA that industrial design fully 
emerged and established itself (Sparke 1983). The invention of mass production meant 
that the designer’s job changed, and was not solely to make the product, but instead 
produce the design for manufacture (Sparke 1983). Industrial design grew as a 
profession during the collapse of Wall Street in the 1930s, during a deep depression in 
the USA (Heskett 1980). Few manufactures survived the initial crash, while the remaining 
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manufactures found they needed to distinguish their products from rivals in order to 
persuade consumers to continue purchasing them (Meikle 2001). Subsequently, 
manufacturers commissioned commercial advertisers and designers from a range of 
backgrounds to help redesign their products and services, in order to increase sales.  
These designers became known as the first industrial designers and helped to establish 
the profession (Gantz 2011). This spread rapidly, with four leading designers emerging 
as experts in their field; Henry Dreyfuss, Raymond Loewy, Walter Dorwin Teague and 
Norman Bel Geddes (Meikle 2001). The methods they employed at the time were distinct 
and instead of supplying a sketch of the final product they worked with engineers to 
ensure the designs were feasible (Meikle 2001). This approach was extremely successful 
and benefited not only the companies who employed the industrial designers but also the 
profession itself. Interestingly, this began the start of the relationship between the 
industrial designers and engineering designer as they worked together to create 
manufactured products (Tovey 1997). As the industry grew, new materials were 
introduced and there was a greater opportunity for the incorporation of aesthetics into the 
design process. An example of this was the streamline period of the 1950s which was 
made popular by Norman Bel Geddes (Heskett 1980). In addition, many industrial 
designers began designing for people, and not only working solely to increase the profit 
of manufactures. According to Heskett (1980) designers were concerned with the 
relationship consumers had with products, as well as the stylistic elements.   
The industrial design profession continued to grow in the 1960s with the USA continuing 
to lead the way in its ability to bring household technologies to consumers at a 
reasonable cost. This resulted in an increased standard of living and MIEs being based 
on consumerism, abundance and desire (Meikle 2001). Subsequently, industrial design 
shifted, and became known for providing a visual language for products and services 
across a variety of product ranges. As Raymond Loewy once said, “an industrial designer 
can design anything from a lipstick to a steamship” using methods and approaches 
across a verity of product sectors. As the profession became established, academics and 
practitioners started to develop models of the design process, documenting the typical 
stages a designer will adopt; these can be seen in Table 2.3; 
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Stage Description 
Analysis or definition of a 
problem 
Clarify the task though searching and selecting suitable 
concepts against a technical and economic criteria 
(French, 1985Pahl et al. 2007) 
Formulation of concepts 
Development of ideas which have been selected and 
refine through sketching, models and feasibility 
assessments (Cooper, 2000). 
Developing the solution 
Produce a concrete form of the developed idea. 
Including technical description, materials, positioning 
and assembly (Wright 1998). 
Presenting and evaluating  
the solution 
Presenting the final solution and evaluating it using 
various techniques (Archer 1965). 
 
Table 2.3 – The design process 
These stages of design were presented as models of the process; five of the most 
common were from Jones (1992), French (1985), Archer (1965), Pahl & Beitz (1996) and 
Pugh (1991) an outline of each can been seen in Figure 2.4  
 
Figure 2.4 – Models of design process, adapted from Pei (2009) 
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In each of these models the industrial designer begins by defining the problem and 
carrying out an analysis of the task. This is typically followed by conceptual design, in 
which the designer begins to formulate solutions to the initial problem. Development of 
the solutions is highlighted by French (1985) and Archer (1965) as a critical next step in 
the process where the concept ideas are reduced and developed into a feasible solution. 
Once this solution is resolved it is typically evaluated (Jones 1992).  
2.3.2 Design Maturity  
 
Recently, the profession has moved away from a position which focuses on the style of a 
product, to a position where industrial designers are involved in generating new insights 
and framing problems. McMullin (2010) created a design maturity model which illustrates 
these changes in industrial design, which have resulted in new roles, organisation 
structures and systems, see Figure 2.5.  
  
Figure 2.5 – Design Maturity adapted from McMullin (2010)  
This shift from a style based profession to one which helps shape strategy and define the 
problem, demonstrates how industrial design has evolved since first recognition. One 
example of this shift in perspective can be seen in IDEO, a design consultancy which 
primarily focused on the design of manufactured products until recently, since then the 
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company has moved towards becoming an ‘innovation consultancy’, which now focuses 
predominately on design and strategy. Brown (2008) the CEO stated that, the profession 
as a whole has moved away from “designing objects that grace the pedestals of art 
museums” (Brown 2008 p104) and instead the focus is on bigger issues which enables 
designers to imagine the world from a different perspective and have greater empathy 
with users. According to Kandachar (2012), designers are using their methods to re-
frame complex problems, allowing for the creation of better design solutions. These large 
complex problems are known as ‘wicked problems’ which is a term that was first used in 
the 1970s to explain problems which are difficult to solve because they have incomplete 
or contradictory and changing requirements (Kandachar 2012). The term was originally 
coined by Rittel and Webber (1973) and can used to describe a problem which is ill-
defined, has no prescribed way forward and has no right or optimal solution (Conklin 
2005). Kandachar (2012) believes that current global issues such as poverty, 
sustainability and aids represent today’s wicked problems and with the design industry 
maturing there is an opportunity to contribute to these problems with new innovative 
ideas (Pannozzo 2010). One of the popular methods used in design literature to do this is 
known as Design Thinking, which can be defined as;  
“using the designer’s sensibility and methods to match people’s needs 
with what is technologically feasible and what a viable business 
strategy can convert into customer value and market opportunity” 
(Brown 2008 p2).  
This uses a systems based thinking approach to solve design problems (Kandachar 2012) 
by bringing the designer’s role from the downstream development process to a point 
where the designer is involved in formulating the business model and carrying out 
ethnographic research (Brown 2009). Brown cites a number of success stories in his 
book ‘Change by Design’ which show how businesses have adopted design thinking to 
solve problems which has resulted in improved sales and growth (Brown 2009). A 
number of design consultancies, including IDEO, have adopted design thinking as a tool 
to improve the design of products. In doing so this has enabled industrial designers to 
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have a greater involvement in international development and contribute to global 
problems (Nussbaum 2010). Furthermore, in order to improve design outputs User-
centred Design (UCD) is another design method which has been recently been adopted 
by design companies and organisations to improve the design of products and services 
for users. The principle behind UCD is that the end user is involved in the design process 
and can influence design decisions. This enables the designer to take into account the 
user’s needs, wants and limitations (Abras et al. 2004). Since its introduction, a variety of 
methods have been developed to support UCD, including; usability testing, usability 
engineering, evaluations and participatory design (Abras et al. 2004). A number of design 
consultancies and educators use a UCD approach to product design as it helps 
understand the user’s practices, habits and behaviours (Bhamra et al. 2007). However, 
according to Sanders (2002) there has been a shift in recent years from user centred 
design to co-design or participatory design. The difference between UCD and 
Participatory design is that the former is typically carried out by social scientists and 
researchers who interview and collect data from the users. The researcher then interprets 
this information in the form of a design criteria, which is then given to the designer. 
Whereas according to Sanders (2002) the act of participatory design is one where the 
role of the designer and researcher are blurred and the users becomes a component of 
the design team. The inclusion of users in the design process has been advocated in the 
Human Centred Design toolkit, a tool developed by International Development Enterprise 
(iDE) and IDEO which aims to embed a UCD design process into designing products for 
marginalised people in LIEs (Hussain et al. 2012).  The use and relevance of this tool is 
discussed later in this chapter.  
2.3.3 Engineering Design  
 
Engineering design is slightly different from industrial design and is defined more in terms 
of ‘problem solving’ (Hurst, 1999). The dictionary defines the term as “the art or science of 
making practical application of the knowledge of pure sciences” (Collins English 
Dictionary 2011). Additional definitions found in the literature describe engineering design 
as: 
Chapter 2: Literature Review 
 
 
Page  27 
“A process that establishes and defines solutions to pertinent structure 
for problems not solved before, or new solutions to problems which 
have previously been solved in a different way” (Blumrich 1970). 
The US Accreditation Board for Engineering and Technology focuses on the systems, 
components or a process which meets the specification needs (Abet 2012). As a result, 
an engineering designer will focus on the products function and production (Kimura 1997) 
including testing, evaluation, and analysis (Abet 2012). The difference between an 
engineering designer and an industrial designer is that the industrial designer focuses on 
product form and human factors, whereas engineering designers focus on function, 
technology and innovation behind the product (Eekels 1994). During a design task, or 
New Product Development (NPD), process industrial and engineering designers work 
together to create the desired outcome.  
2.3.4 New Product Development 
 
The term New Product Development (NPD) describes the activity of developing a new 
product, services or solution, for a target market. This involves various stakeholders, such 
as industrial designers and engineers working together to improve the quality and design 
of products which enhance human experience (Cagan and Vogel 2002). Ulrich and 
Eppinger (2003) further defined the process as a set of activities which begin with the 
perception of market opportunity and end in the production, sale and delivery of a product. 
According to Paashuis (1997) the ultimate aim of NPD is to create and define products by 
integrating and coordinating tasks in multidisciplinary teams which improve a company’s 
advantage. This is typically carried out using the following stages (Pei, 2009), Table 2.4: 
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Stage Description 
Concept Design 
The concept stage is associated with ideas creation and 
developing an understanding of the problem. This involves 
quick rapid sketches to explore ideas which meet the criteria.  
Concept Development 
The second stage follows up on the ideas created in concept 
design and develops them through a series of activities that 
include modelling and development sketches to develop 
designs which meet the criteria.  
Embodiment Design 
The third stage aims to produce a concrete from of the 
developed idea. This may be a technical drawing or general 
arrangement drawing.  
Detailed Design  
The fourth stage is the production of highly detailed technical 
description of each component including materials, surfaces 
and finishes.  
 
Table 2.4 - New Product Development 
Until recently, the process of designing products for LIEs has primarily been conducted 
without the use of multidisciplinary team and instead solely by engineering designers with 
a focus on function.  
2.4 Industrial Design in International Development 
The role of industrial design in international development, commonly known as Design for 
Development (DfD) has been limited (Donaldson 2008). The earliest record of DfD was a 
United States government initiative in 1955 known as the Marshall Plan (USAID 2012). 
The US Congress planned to survey craft-based activities in LIEs to assist post-war 
development (Coward et al. 2005) which was overseen by the International Cooperation 
Administration (ICA). Industrial design formed a key element in the program, with many 
US design firms contracted to recommend actions to increase the quality, quantity and 
dependability of craft products. The aim of this intervention was to make local craft more 
competitive on the open marketplace (Pulos 1988 p 236). Industrial design was included 
as a small part of the plan and primarily focused on the short term issue of craft 
production. It was intended that this introduction of design methods to LIEs would enable 
industrial design to expand into LIEs and have a role in international development.  
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Despite these intentions, the program did little to increase the reach of industrial design 
and it was not until the 1970s that designers started to think about designing products for 
LIEs (Er 1993 p2). One of the first and well-known contributions came from Papanek 
(1985) in the publication ‘Design for the real world’ which challenged designers to design 
products for LIEs and move away from purely profit-oriented commercial ventures. 
Papanek (1985)believed that industrial designers should; 
“Design for people’s needs rather than for their wants, or artificially 
created wants” (Papanek 1985 p234)  
Papanek (1972) challenged designers to increase the social responsibility they had in 
their projects by combining ‘basic needs’ and ‘appropriate technology’ (Er 1997). This 
idea was later mirrored by the economist F.E. Schumacher (1973) who believed that 
providing an intermediate technology could solve the problem. Er (1997), stated that 
although Papanek’s argument provided “good moral motivation” but failed to offer an 
explanation of how designing purely for basic needs would work in a commercial-
capitalist system (Er 1993). In response, Bonsiepe (1977), a design thinker and academic, 
proposed that for industrial design to successfully help LIEs it must be embedded in the 
general technology policy of the country (Ibid). Bonsiepe (1977 p13) believed that the 
traditional ‘hardware/artefacts’ focused industrial designer could do very little to satisfy 
the needs of millions in poverty, however, if designers were able to distribute their 
knowledge to others then that could have a profound effect on LIEs (Ibid). These 
discussions culminated in 1979 during a joint conference between the ICSID and the 
United Nations Industrial Development Organisation (UNIDO), which resulted in the 
Ahmedabad declaration, that declared;  
“design [to] be a powerful force for the improvement of the quality of life 
in the developing world” (ICSID and UNIDO 1979).  
This declaration recognised the importance industrial design had to the growth of a 
country and aimed to embed design into the national development plans for LIEs 
(Coward et al. 2005 p5). However, little happened in the preceding years and it was not 
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until 1982 during the Design Policy Conference at the Royal College of Art, London, that 
Mohammed loos argued that designers were not having a positive impact on LIEs and 
instead of assisting people in LIEs, MIE designers were reducing the confidence of 
indigenous designs by the way they promoted and sold their own products (Ibid). Again, 
there was little evidence of a follow-up to this conference and there remained limited 
literature published regarding DfD in LIEs (Margolin 1989 p285). The few articles that 
were published between 1980 and 1990s focused mainly on technology transfer and the 
development of an LIE into NICs (Er 1993). However, during the late 1990s there was an 
increase in DfD literature, with contributions from Er (1997), Donaldson (2008) and 
Coward and Fathers (2005). Er (1997) proposed an update of Bonsiepe’s model of DfD 
from LIEs to NIEs. Donaldson (2008) carried out work in Kenya and reported on the state 
of products designed in LIEs and Coward and Fathers (2005) carried out reviews of DfD 
discourse.  
The aim of the Marshal Plan and Ahmedabad declaration was to provide LIEs with 
access to industrial design methods, enabling them to incorporate design into their 
economic development plan, creating growth and subsequently a higher standard of 
living. To achieve this, the first general theory for industrial design in LIEs was developed 
by Bonsiepe2 (Er 1997). This theory was not based on Papanek’s purely ‘socio-culturally’ 
concept but instead focused on the ‘socio-economic’ dimension of design in LIEs (Er 
1993). It is worth noting that the theory was never fully completed and developed in an 
inward looking socialist state, which purely focused on the formal working sector (Er 1997, 
Donaldson 2006). This meant that the model does not export well, especially to Asian 
counties which had an outward, export driven economy (Er 1997). To overcome this, Er 
(1997) adapted Bonsiepe’s model, bringing it up to date with evidence seen in NIEs. The 
model shows how industrial design could develop in LIEs across six domains and is 
summarised in Table 2.5.  
                                                         
2 The majority of Bonsiepe’s work was not published in English because of this secondary references 
are being used. 
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Domain Description 
Development Strategy 
Measures the importance governments give to 
industrial design and the encouragement given to 
businesses to import designs or create their own. 
Sectorial Scope of Industrial 
Design 
The nature and size of industries in which industrial 
design is utilised.  
Industrial Design at Company 
Level 
Investigates the integration of design in a company 
and explores whether it is a driving force behind 
decisions made 
Industrial Design Education and 
Research  
The importance design has in the education 
curriculum of a country and the development of 
design education at university level.  
Government Design Policy 
Measures the importance governments give industrial 
design in their own policy. The integration of industrial 
design in government policy, development and 
strategy.  
Design Discourse The amount of design literature produced and the importance it is given by government authorities.    
 
Table 2.5 – Domains of design maturity in LIEs (Er 1997) 
Each of these domains was given a level of design maturity, based on Bonsiepe’s work 
which shows how design is being utilised. This ranges from ‘Proto-Design’, where 
industrial design was non-existent though to ‘Maturity’ in which industrial design is a 
major part of the industry. Table 2.6 shows the stages of industrial design as an economy 
develops.  
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This model provides a template for the inclusion of industrial design in LIEs. However, 
Donaldson (2004) believed that it had limited applicability to the situations seen in LIEs 
where the informal sector is dominant (Ibid). To provide a more comprehensive 
understanding of this, Donaldson (2007) carried out a series of studies in Kenya, which 
showed 99.6% of design businesses are micro (1-4 workers) compared with 38.4% in the 
USA (Donaldson et al. 2004). Er (1997) and Bonsiepe’s framework was based on the 
expectation that as an LIE develops, the number of informal workers will decrease and 
the formal working sector will grow. However, Donaldson (2004) highlighted that this is 
not always the case and there is a lack of evidence to support this vertical integration. 
This means that it is difficult for a micro size informal design businesses to grow and 
become a larger company, thus embedding industrial design in the economy, as Er (1997) 
proposed. To investigate this further Donaldson (2006) documented the types of 
products and design activity seen in Kenya. It was found that the majority of small 
businesses copied and reproduced MIE design with few companies producing their own 
designs, see Table 2.7.  
 
Table 2.7 – Types of design activity documented in LIEs (Donaldson 2006) 
No. Design type Description
1A Attempted Reproduction of foreign-designed products 
Designed primarily by MIEs and attempted to be 
reproduced by LIEs  
1B Imitation of foreign-designed products 
Designed primarily by MIEs and copied, with varying 
degrees of accuracy and production techniques. 
2 Imported designs 
Designs transferred by licensing, purchasing or 
importing.  These products are exclusive to the LIE 
formal sector and relatively high quality.  
3A Original basic designs – Functional 
Basic products designed locally based on a 
familiarity with the market and manufacturing 
capabilities of the area.  
3B Innovative restyling of basic products 
Basic products restyle by local craftsmen to increase 
retail price. 
4 Speciality design - Original complex design 
Original products based on local user needs. They 
are relatively complex, in that a skilled individual 
without specialist equipment could not reproduce 
them. Normally funded by NGOs or multinational 
corporations, with designers trained in foreign, MIE 
countries.  
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When this data was mapped against the size of the company producing the items, the 
results indicated that the majority of companies that were micro in size attempted to 
reproduce designs created in MIEs, where only a very few larger companies created 
original products and designs, see Figure 2.6.  
 
 
 
 
 
 
Figure 2.6 – Design activity in LIEs (Donaldson 2006) 
This lack of design capacity and originality shows the limited amount of design and 
development being carried out in LIEs. This meant it was necessary to investigate the 
approaches to design for LIEs. 
2.4.1 Industrial Design for Low Income Economies (LIEs) 
 
There are a number of documented approaches, and design initiatives, targeted at 
designing for LIEs. These include the advocation of ‘intermediate’ or ‘appropriate’ 
technology, the role of Bottom of the pyramid economics and the influences of design 
thinking and participatory design. The combination of these thoughts and initiatives make 
up the current state of designing for LIEs.  
The concept of an intermediate technology was first proposed by Schumacher (1973) in 
the 1970s in his book, ‘Small is Beautiful: Economics as if people mattered’, where it was  
identified that there was a significant gap between the purchasing power of people living 
in a LIE compared to that of people living in an MIE. As a result, many products were 
being imported to LIEs which were not suitable. Schumacher (1973) concluded that an 
‘intermediate technology’ should be introduced into these countries. This technology 
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would be somewhere between “a hand hoe and a tractor” it would be of lower cost and 
less sophisticated than the highly capital-intensive technologies commonly seen in MIEs, 
while still being affordable to enterprising people in the region. Put simply, it was a step 
between indigenous technology and that used by MIEs (Schumacher 1973 p173). The 
aim was that these technologies would make the local people more productive, which in 
turn, would increase their levels of income and development (Akubue 2000). This 
concept generated a significant following, which subsequently resulted in the creation of 
a number of charities including; Practical Action (formally ITDG), the German Appropriate 
Technology Exchange and the United States Appropriate Technology International. 
These all aimed at developing low cost appropriate technology for people living in poverty. 
However, some researchers believe that instead of an intermediate technology MIEs 
should instead be designing ‘appropriate technology’ which can have the potential to 
jump the technology divide seen between LIEs and MIEs. According to Smillie (2000), an 
appropriate technology is one which is appropriate for the situation. An example of this 
could be solar panel lights designed for rural villages with no power supply. The fact they 
require a high level of skill to design/manufacture and maintain, does not make them 
intermediate, but, they are still appropriate for the context as they provide much needed, 
cost effective lighting (Ibid). These charities design and donate appropriate products to 
people living in poverty. It is worth noting that advocation of appropriate technology does 
not mean that designers seek to design the perfect intermediate or appropriate 
technology for all in poverty. Schumacher (1973) recognised this by stating that in the 
past the approach to technology development for LIEs was “like the Soviets who made 
500 million pairs of shoes, all the same size” (Crittenden 1975). Instead, this technology 
should be complementary to existing solutions and support local development (Akubue 
2000). However, in the last decade these organisations have declined in size, with many 
struggling to maintain financial support. One example of this was witnessed when the 
United States Congress cut its funding to the Appropriate Technology International 
Organisation due to lack of results (Polak et al. 2013). The consequences of this have led 
to a shift in thinking and the development of new types of organisations, built on business 
principles and market forces.  
Chapter 2: Literature Review 
 
 
Page  36 
Until now, the majority of products and design approaches investigated in this study have 
been based upon a model of donation, in which the user is given the product for zero cost 
by a supporting charity (Polak 2008). However, as previously highlighted by Easterly 
(2007a), large aid flows have done little to help the people in poverty and instead resulted 
in a reduction of government accountability, Moss, Pettersson & van de Walle (2006) 
argued that: 
“Large aid flows can result in a reduction in government accountability 
because governing elites no longer need to ensure the support of their 
publics and the assent of their legislatures when they do not need to 
raise revenues from the local economy, as long as they keep the 
donors happy and willing to provide alternative sources of funding”  
This reliance on donor funding can be also be seen with product distribution in the NGO 
sector, partly because; “unlike most market transactions, the recipient of aid goods has 
no ability to signal their dissatisfaction by discontinuing the trade of money for goods” 
(Polak et al. 2013). As Schumacher (1973) previously stated, this means that MIEs can 
effectively deliver a single solution regardless of the quality, or appropriateness, because 
there is no feedback loop from the users to express their dissatisfaction. Donaldson 
(2006) investigated this issue and found that complexity of the design and development 
process in LIEs meant that it was very difficult to get accurate feedback. In the study, 
Donaldson (Ibid) documented the design process of an agricultural product, donated by 
an NGO, see Figure 2.7. In this example the citizens of the donor country give money to 
the NGO in exchange for results. The NGO subsequently set up manufacturing and 
distribution for the product and donated it to rural farmers. However, it is evident that 
there is a lack of feedback and for the designer and pressure on the NGO to publish 
positive results; otherwise the funders typically stop donating.  
Chapter 2: Literature Review 
 
 
Page  37 
 
Figure 2.7 – Consumer Value Chain Analysis (Donaldson et al. 2006) 
In order to avoid these problems, Prahalad (2006) presented an alternative approach 
believing that poverty can be eradicated though local business and markets. This can be 
accomplished by selling affordable products and services to individuals, which will 
encourage local entrepreneurs and increase growth in the community. In an effort to 
highlight this, Prahalad created a model known as Bottom of the Pyramid3 (BoP) seen in 
Figure 2.8 
 
Figure 2.8 – Bottom of Pyramid model adapted from (Prahalad 2006) 
 
                                                         
3The term was originally used by Franklin Roosevelt in a radio address titled ‘The Forgotten Man’ (Roosevelt 1932) 
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This model highlights that the majority of the World are in the ‘survival market’, living on 
less than $3,260pa and according to Prahalad (2002), this market runs on small 
packaged units, low margins and high volumes. By understanding these users and 
markets, Prahalad (2002) believes that businesses could sell essential items to the poor, 
with large multinational corporations playing a leading role, while continuing to make a 
profit. Karnani (2007) provided the following summary of the BoP proposition: 
- There is a huge purchasing power at the BoP  
- By selling to the poor, private companies can bring prosperity and help eradicate 
poverty.  
- Large multinational companies should play a leading role in this market. 
This idea of re-conceptualising global poverty is an attractive opportunity for businesses 
that believe they could alleviate poverty while making a profit (Diehl 2002). However, 
many researchers are sceptical if it is possible to make a profit from these markets. 
Karnani (2007) believed that there are very few places at the BoP where multinational 
companies could make a profit. Despite some reservations, the idea that users should be 
treated like consumers as opposed to charity recipients, is valuable. Organisations such 
as iDE claim to have helped thousands of people out of poverty by selling them products. 
According to Polak (2008), the advantage of selling products is that it creates a 
sustainable business model in which the user has greater personal attachment and value 
for the product, and the manufacturer can reinvest profits in further developments which 
better support the local economy. The products iDE manufacture are radically affordable 
with a company philosophy that; "people [should be treated] as customers not as charity 
recipients" (Ibid). Polak, like Prahalad, believes that it is counterproductive to subsidise 
products and services as is ultimately unsustainable, and likely to skew local markets by 
falsely driving down prices of local competitor products (Donaldson 2002). Furthermore, 
Prahalad (2006) highlighted that the problem with donations is that, even if people can 
afford a commercially available product, they are unlikely to buy it and instead wait for a 
free one, even if this is to the detriment of their family. This would not be the case, 
however, if income generating products were sold on finance, making them affordable to 
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users. An example of this can be seen with agriculture products sold by iDE, these basic 
tools include; water pumps and irrigation systems, which can increase the yield of crops. 
These products have the potential for a positive effect on the users’ income, enabling 
them to repay the loan and use additional money to further support their family (Polak 
2008). This is known as micro-finance and is a central theme of Polak and Warwick’s 
second book ‘The Business Solution to Poverty’ which outlines ten steps to design 
successful products, based on a market based approach (Polak et al. 2013): 
1. Design to a customer driven price point 
2. Select the prices effectively 
3. Create a proof of concept prototype 
4. Have 10 users test the prototype 
5. Design a last-mile distribution infrastructure 
6. Design an aspirational branding and marketing strategy 
7. Use all available local media 
8. Conduct a field test 
9. Scale up systematically 
10. Keep in mind global implications 
This approach puts an emphasis on user involvement and advocates the importance of 
working with key stakeholders prior to beginning the design process. In addition these 
steps advocate the adoption of a UCD or participatory design approach. A further study 
carried out by Kandachar (2012) found that when designing for development the designer 
should; (1) Adopt a user centric approach, by putting people first, (2) Understand the 
context and culture, (3) Involve multiple stake holders, and finally (4) Adopt a system 
thinking approach to problem. Pilloton (2009) a design educator, agreed that a user 
centred approach was important and that designers in the international development 
sector should focus on “making something work better” and “making social change 
happen” as a results designers should move away from designing artefacts, and instead 
design for impact. According to Pilloton (2009), it is important to make the product work 
better because when designing for these markets the stakes are higher and the product 
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outcome has to be more efficient, otherwise they would fail to make an impact. These 
thoughts have been echoed by other design practitioners including Ford and Hanisian 
(2011a) who run Design Impact, a design company which serves the global poor. Ford 
(2011b) commented that ownership of a product by individuals was fundamental and 
although a UCD process was effective in helping understand the users and gain 
feedback from the community; it does not always empower the community and give them 
ownership of the product or solution. This lack of community ownership can result when 
the design team makes short visits to the site but are otherwise removed (Papanek 1972, 
Bonsiepe et al. 1991). Instead Ford (2011b), and other academics (Hussain et al. 2012, 
Sharma et al. 2008, Arce 2004) advocate the use of participatory design, when designing 
with LIEs. However, to date, few studies are available which have integrated participatory 
design in an international development context, with the majority of studies being carried 
out in the field of information systems. One published study by Hussain (2012) used the 
process in the design of a prosthetic leg for children amputees Cambodia. This 
experience demonstrated that it took time for participants to learn how to take part in the 
design process and that the project as a whole it had to be adapted to fit the cultural 
context. A further example of successful design approaches includes Swann (2013) who 
designed an effective solution to recognise the sterility of syringes for LIEs. This design 
output utilised community engagement in the form of; case studies, force-field analysis 
and dialogues with specialists, which resulted in 100% of the participants identifying 
unsafe syringes. These examples highlight that industrial design methods are becoming 
increasingly recognised in the industry and according to Pilloton (2009), has resulted in, 
current design students “chomping at the bit” (Pilloton 2009) to design socially beneficial 
products. In response, Pilloton (2009) published ‘Design Revolution’ which encourages 
designers to empower people, and thus design for social good. This publication was 
followed by the Cooper-Hewitt Design Museum curating an exhibition titled “Design for 
the other 90%” in 2009 which showcased design solutions for the millions living in poverty 
(Smithsonian 2013).  
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2.5 Tools for Designers in Low Income Economies (LIEs) 
 
The final section of the Literature Review presents tools available for industrial designers 
and engineering designers when designing products for LIEs. ThinkCycle was the first 
DfD tool created to assist designers create effective products for LIEs. It was created by a 
group of students from Massachusetts Institute of Technology (MIT) in 2002 who 
believed that there were a number of ‘critical global challenges’ which required new 
approaches to be solved (Sawhney et al. 2002). To achieve this, the group created an 
online collaborative space which included participants from international locations 
(Sawhney et al. 2002).  The aim was to create a system that would allow the design 
process to be more rapid and innovative. This culminated in a website which enabled 
product developers to upload problems or questions that could be answered by a global 
community of users. Originally, the tool was used to support the work of MIT’s course 
‘Design that Matters’ where students design products for LIEs. However, in a paper titled 
‘Rethinking Distributed Collaboration and Intellectual Property’, Sawhney (2003) 
highlighted how Intellectual Property (IP) was a barrier to the site and prevented some 
innovative designs being produced. The nature of open source, collaborative design 
meant that there was no way to protect the IP created, which, subsequently led to the 
closure of the website. It is also important to note that when the website was available, 
the internet was still in its infancy and ThinkCycle additionally suffered from slow 
bandwidth which resulted in a lack of user engagement. However, in 2011 IDEO 
launched its own internet based platform called OpenIDEO which was based on a similar 
concept as ThinkCycle. IDEO describe the site as an “open innovation platform” which 
hosts a global community to “solve big challenges for social good” (IDEO 2012), every 
month a new challenge is posted which members can contribute too. Not all projects 
relate to DfD but there have been a number with this theme. The process is split into five 
stages, which allows members to contribute to all or just one stage of the design process. 
To encourage engagement and participation each member has a ‘scorecard’, called the 
design quadrant, which tracks their input to the task. The five stages of the process are 
seen in Table 2.8. 
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Table 2.8 – IDEO’s stages of design 
At the end of each project a winner is announced and it is up to the sponsoring 
company/organisation to examine the ideas and assess the viability for production. 
OpenIDEO had experienced initial success with 31,000 users in its first year (openIDEO 
2012). It overcame the IP issues that ThinkCycle experienced by focusing on idea 
generation and concepts with few detailed design entries. In addition, to the website 
IDEO has created a toolkit specifically designed to help NGOs understand the design 
process. The toolkit was produced in the form of a book which guides companies and 
individuals through a UCD process. Focusing on collecting ethnographic research though 
a mixture of methods such as, discussion groups, brainstorms and interviews. The 
process was split into three phases; Hear, Create and Deliver, see Table 2.9 (IDEO 2011). 
 
 
 
 
Table 2.9 – HCD toolkit stages of design 
No. Stage Description 
1 Inspiration Collecting examples of existing initiatives, products and interesting concepts. 
2 Concepting Using insights gained from the inspiration stage concepts are created and uploaded. 
3 Applause Ask users to applaud and comment on their favourite concepts, helping IDEO choose the shortlist. (5 days) 
4 Refinement Using collaboration to improve and build upon the shortlisted concepts (14 days) 
5 Evaluation Evaluate the shortlist by considering factors like viability and durability. (7 days) 
No. Stage Description 
1 Hear The design team collect stories from users and conducts field research. 
2 Create 
The design team work together in a workshop format to 
translate what was heard from users into frameworks, 
opportunities, solutions and prototypes. 
3 Deliver 
The team realise the solution though rapid revenue and 
cost modelling, capability assessment and implementation 
planning. 
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The tool documents UCD methods which can assist the design team gain greater user 
insights. The toolkit, stresses the importance of multi-disciplinary teams consisting of a 
core group between three and eight people from different backgrounds. The belief is that 
high quality ethnographic research is gained though ‘deep dives’ which immerses the 
team in the environment (in this case an LIE) for anything from one week to a month. 
According to IDEO (2011), this enables the team to experience first-hand the culture and 
understand real problems faced by the users. This approach was first identified by 
Papanek’s (1972) initial proposition in which he stated that designers should not “sit in 
plush offices in New York or Stockholm and plan things for their [poor persons] own good” 
(Papanek 1985). Instead, they should spend at least three to five years in the 
environment they are designing for, only then would they fully understand the context and 
the wider issues (Papanek 1985).  
2.5.1  Design Models for Low Income Economies (LIEs) 
 
In addition to the design tools, two models have been created to date from work carried 
out in BoP design projects. These are ‘Design for Micro-enterprise’ created by Austin-
Breneman et al. (2013) and a ‘Framework for Design at BoP’, by Diehl et al. (2007). Both 
of these are an attempt to guide designers in effective NPD. Design for Micro-enterprise 
consists of three leading guidelines, which were created following the analysis of four 
case studies. The guidance has a business bias and advocated the use of selling 
products to the poor (Austin-Breneman et al. 2013). The guidelines are;    
- To establish a business plan, with revenue generation being the central focus.  
- To establish a positive brand identity for the products as a positive service is 
associated with high levels of product reliability and increased life cycle.  
- To consider multi-functionality in product design; however this depends on the 
product sector.   
These guidelines have been found to be brief and need expanding through further 
research. However, they do provide a good starting point for designers in the field. The 
second framework currently available has been created by Diehl (2007) and comes from 
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the field for sustainability. The framework is a merge of the ‘4Ps’ of Design for 
Sustainability and the ‘4As’ of developing an effective business solution for BoP. The 4Ps 
of sustainability are; People (social aspect), Planet (environmental aspect), Profit 
(business aspect) and Product (Crul et al. 2006). In sustainability literature all 4Ps should 
be taken into account when developing a product of services in order to ensure it is 
sustainable. The addition, Diehl (2007) believes that the 4As are essential and help 
designers create successful products for BoP markets according to Prahalad (2006), 
Diehl et al. (2007), and Anderson (2006) these economic factors can be seen in Table 
2.10.  
 
 
 
 
 
 
 
Table 2.10 – 4As from a framework for design at BoP (Diehl 2007) 
The merge of the 4Ps with the 4As has been presented in Figure 2.9 and is 
currently being trialled with projects in emerging economies.  
 
Figure 2.9 – Framework for Design for Base of the Pyramid (Diehl et al. 2007) 
People
Profit Planet
Product Affordability
Accept-
ability
Availability Awareness
‘4As’ Description 
Availability Addressing challenges in distribution, this can fragmented or non-existent.   
Affordability 
Addressing low incomes, BoP consumers have low levels 
of disposable income and products may need to match 
their cash flow of the customers. 
Awareness Addressing limited media access. Many BoP customers do not have access to conventional media. 
Acceptability 
Responding to the socio-cultural dimensions. The 
innovation must result in a product or service of high 
quality.     
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These existing tools and models have provided a valuable start in assisting designers 
and NGOs create appropriately designed products for LIEs. These are valuable as 
currently the rate of successful products has been very poor; with one study reporting 
less than half of companies entering this market succeed. 
   
2.6 Chapter Conclusions 
 
In this Chapter a review has been conducted of literature in the fields of international 
development and industrial design, which has set the context for further research and 
provided background information on the history of this area. Firstly, approaches to aid 
and development used by Governments and NGOs to define poverty were investigated. 
The MPI method of measuring poverty was selected as the preferred method of 
measurement as it provided a holistic overview of an individual’s circumstance which 
avoided making generalisations based on personal wealth (UNDP 2011a). It was found 
that between the 1950s and 1970 large aid programs designed to help LIEs did little to 
raise living standards and by the 1990s the divide between the rich and poor was the 
largest it had been in 42 years (Easterly 2007b). However, differing opinions from key 
government leaders and NGOs had failed to provide a solution to the 2.2 million people 
who died annually from inadequate water linked to poverty (World Bank 2005). This was 
until 2000 when the 189 UN member states launched the millennium development goals, 
which aimed to half world poverty by 2015 (United Nations 2010b). These initiatives 
widen the scope of international development and brought it to the forefront of 
government policy. During this time, industrial design as a profession was developing in 
America and assisting manufactures sell more consumer products (Meikle 2001). This 
spread rapidly, providing products with a balance of form and function. As the American 
market became saturated with products, industrial design began to focus on a visual 
language for manufactures, and user needs (Sparke 2004). As the profession matured 
this focus shifted further from designing physical products to one where design methods 
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are used to re-frame business problems (Brown 2009), in which, Design Thinking and 
UCD have contributed.   
Despite the rise of industrial design in America and Europe attempts to embed design in 
LIEs has failed. Publications from Papanek (1975) and Bonsiepe (Er 1997) in the 1970s 
saw few lasting results. In response, NGOs embraced appropriate and intermediate 
technology which was typically carried out by engineering designers for users in LIEs. 
However, international development has begun broadening its scope, and the change in 
role of some industrial design companies, has resulted in an increase in the number of 
products and services aimed at users living in LIEs. These initiatives are still in their 
infancy with UCD approaches becoming popular with a number of designers. In addition, 
the emergence of BoP economics and the concept of treating the poor as customers and 
consumers has further enabled industrial design to have an impact on this sector 
(Prahalad 2006, Polak et al. 2013, Polak 2008). However, despite the interest of 
designing for users in LIEs there are still only a few methods and tools available to assist 
in the design process, and help designers and NGOs understand which product concept 
are suitable. It is this lack of understating which is a hindrance to designers and has 
prevented the development of long lasting product solutions to alleviate poverty.       
 
2.6.1  Knowledge Gaps in Current Literature 
 
Following a detailed review of current literature, a number of knowledge gaps have been 
identified. These gaps have formed the basis for a series of Research Questions which 
will inform the approach of empirical data collection. 
Firstly, it was identified that there is a limited amount of information on existing products 
designed and distributed in LIEs. A number of organisations briefly discussed their work 
as design case studies, but there appears to be a lack of understanding, and reporting, of 
success and failures of these products. As the number of products being designed and 
implemented is increasing, it would be expected that publications, catalogues and 
information regarding these products would also increase. However, to date this has not 
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happened, with most product information being limited, if non-existent. Secondly, 
designers and engineers have attempted to alleviate poverty since the 1970s with few 
success stories as a result, both Austin-Breneman et al. (2013) and Diehl (2007) have 
attempted to provide guidance to future designers. These have been approached from 
either a business perspective; focusing on business models and distribution, or they have 
attempted to tackle the problem from a UCD perspective, providing ethnographic 
research methods to NGOs and designers. These are both valuable resources, however, 
they have failed to provide guidance on the fundamentals of product design and lack the 
necessary information needed to assist designers, create appropriate, long lasting and 
effective solutions for the poor. The final gap in the current literature surrounds, UCD and 
participatory design, which have been widely discussed and recommended. However, to 
date, few examples exist which demonstrate how feasible these approaches are in a 
development context and if these methods need to be modified or adapted to meet the 
needs of the market. The identification of these gaps in knowledge has helped form the 
following research questions. 
2.7  Research Questions 
 
Following the literature review four specific research questions have emerged to be 
answered through empirical studies; 
1. What are the characteristics of products used and distributed in LIEs? 
 
2. How are these products deployed and what impact do they have on the 
community? 
 
3. What factors are required to create long lasting, effective products for LIEs? 
 
4. How can this information be used to guide future product designers who are 
tasked with designing for LIEs? 
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3.11 CHAPTER 3. Research Methodology 
 
 
 
3.1 Introduction  
This Chapter outlines the research methodology and provides justification for the chosen 
methods. Robson (2011) stated that; it is important to adopt the correct methodology 
framework and “give this serious attention from the outset to provide the most productive 
process for achieving the aims and objectives” (Robson 2011 p5). According to Hiles 
(1999) and Robson (2002) there are six main areas which need to be considered during 
the design of research. These are; the Paradigm, Strategy, Purpose, Type, Data 
collection and Data analysis. This Chapter will investigate these areas and review current 
research methods available to conduct the study. It will conclude by outlining the most 
appropriate and trustworthy methods, providing an overview of the strategy adopted.  
CHAPTER
3. Research Methodology
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3.1.1 Chapter Objectives  
 
In order to select the most suitable methodological approach the following objectives 
were created for this Chapter:   
 
Objective 1 Identify a research paradigm  
Objective 2 Propose a research strategy
Objective 3 Design the research methodology
Objective 4 Understand methods of data analysis
 
The chapter concludes by discussing the appropriate methodological approach which 
has been adopted, and how specific methods will be used in a trustworthy manner. Firstly, 
it was necessary to define a research paradigm which underpins the study. This meant 
that the research strategy could be defined. Once the strategy was in place it was 
necessary to investigate the type of research and the research purpose, two types of data 
collection methods are available; quantitative and qualitative. In this study it was decided 
that a qualitative approach was most suitable, subsequently, methods of data collection 
and analysis were chosen in line with this. The final stage for the research design was to 
identify the analysis techniques used to ensure reliability and validity. Figure 3.1 presents 
the stages of research in this study and outlines the relationship they have with each 
other. 
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Figure 3.1 – Stages of Research adapted from Tang (2010) 
 
Research Strategy
Research Paradigm
Research Purpose
Research Design
Research Type
Data Collection
Data Analysis
Positive and Post-positive
Constructivism / Interpretivism
Critical Approach
The paradigm that underpins the
research
The design of research
The strategy choice with respect to
how the research will proceed
The type of data collection methods
and techniques of analysis
The motivation for carrying out the
research
Exploratory
Descriptive
Explanatory
Emancipatory
Fixed research design
Experimental / non experimental
Flexible research design
Case study
Ethnographic study
Grounded theory
Survey
Interview
Observation
Action Research
Data reduction
Data display
Conclusion Drawing
Verification
Quantitative research
Qualitative research
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3.2 Research Paradigm 
 
The term methodology refers to the paradigm that underpins research (Blaxter et al. 
2001). According to Robson (2002), Denzin and Lincon (2000) and Blaxter et al. (2001) 
there are three primary paradigm structures which can be adopted; Positivism, 
Constructivism and Critical approach. These have been summarised in Table 3.1:  
 
 Table 3.1 – Paradigm Structure (Blaxter et al. 2001) 
This research aims to understand the NPD process of products designed for LIEs, which 
involved two lines of enquiry; 
- To understand the process that charities and NGOs adopt when designing these 
products.  
- To investigate the deployment and long-term effectiveness of existing products 
distributed to LIEs.   
The research is multi-layered, complex and has been carried out using a mixture of 
surveys, interviews and case studies. Throughout the investigation the researcher aimed 
to build a rapport with the participants to understand their motivations and behaviours 
towards either; how they designed products, or how they used products. Consequently, it 
would have been difficult to find ‘one reality’ in a controlled scientific manor, as outlined 
by Robson (2002 p27) in the positive and post-positive approach. In addition, the critical 
Paradigm Description 
Positive and Post-positive 
The view that social research exists externally; that the 
researcher and participant are independent and that 
‘reality’ is discovered using experimentation through 
quasi-experiments and surveys. 
Constructivism / 
Interpretivism 
The view that participants help the researcher construct 
a view of ‘reality’ using naturalistic methods such as 
case studies, interviews and observations. 
Critical Approach 
The view that the researcher is an expert researching 
powerless participants, trying to overcome imbalance in 
power. This includes topics such as feminism and neo-
Marxism. 
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approach was also not suitable as the researcher was not seeking to overcome an 
imbalance of power. As a result, the researcher adopted a constructivism paradigm, 
which enabled a conversation between the researcher and participants to help construct 
a view of reality (Robson, 2002).  
3.3 Research Purpose 
 
When carrying out research it is first necessary to identify the motivation behind the 
study. According to Robson (2002) there are four motivations for carrying out a research 
study these being; Exploratory, Descriptive, Explanatory and Emancipatory, (Robson 
2002 p59), Table 3.2 presents the characteristics of each of these:   
 
Table 3.2 – Paradigm Structure 
In the Literature Review it was highlighted that there was a limited amount of current 
research into DfD with few studies focused on the NPD process for LIEs. Furthermore, 
the research questions aim to generate new insights, and knowledge, regarding the 
design process and how to create effective long term solution for LIEs.  Consequently, 
Motivation       Description 
Exploratory 
- To understand what is happening in little-understood situations 
- To seek new insights 
- To ask questions 
- To assess phenomena in a new light 
- To generate ideas and hypotheses for future research 
Descriptive 
- To portray an accurate profile of persons, events or situations 
- Requires extensive previous knowledge of the situation etc. to 
be researched or described, so that you know appropriate 
aspects on which to gather information 
- May be of flexible and/or fixed design  
Explanatory 
- To seek an explanation of a situation or problem, traditionally 
but not necessarily in the form of causal relationships 
- To explain patterns relating to the phenomenon being 
researched 
- To identify relationships between aspects of the phenomenon 
- May be of flexible and/or fixed design 
Emancipatory - To create opportunities to engage in social action - Almost exclusively of flexible design 
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the nature of this research has an exploratory motivation which aims to find out what is 
happening in area of design. However, because of the background and previous 
knowledge, of the researcher, there was an element of description in the study, this is due 
to the fact that the researcher has experience, previously designing products for these 
markets. This knowledge meant that the researcher knew the appropriate areas for data 
collection and analysis. Robson (2002) explained that it was likely that a research study 
would contain more than one purpose. For this reason the research predominately 
undertook an exploratory approach with elements of a descriptive nature.   
3.1 Research Type 
 
Research can either adopt a fixed or flexible strategy (Robson 2011 p75). Commonly, a 
fixed study is designed when the researcher is in the position of knowing what they are 
looking for. Alternately, a flexible design is necessary when the research takes a 
generalised approach; because the outcomes are not as clear (Robson 2011 p46). These 
two types of empirical research are often referred to as a quantitative (fixed) or qualitative 
(flexible). Punch (2005) identifies the difference as: 
- Quantitative research is empirical research where the data is typically in the form 
of numbers. 
- Qualitative research is empirical research where the data is typically not in the 
form of numbers. 
Quantitative research originates from the physical sciences and involves studying a 
phenomenon outside of the natural context in which it resides. Consequently, a 
quantitative study will have a focused remit with a limited number of variables and 
multiple cases to replicate the outcome this enables the deduction and validation of a 
hypothesis. Alternatively, a qualitative approach tends to be adopted by social scientists 
and is used to gain understating of human behaviours, where purely numeric information 
would not be sufficient (Robson 2002, 2011). This approach suits research where the 
researcher observes and focuses on naturally occurring events in a ‘real life’ setting 
(Miles et al. 1994).  Furthermore, a qualitative approach puts an emphasis on the ‘lived 
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experience’ (Miles et al. 1994) and perceptions, assumptions, prejudgements and 
presuppositions of life (van Manen, 1997). According to Robson (2002, p5) both types of 
research can be called scientific if they are conducted in a systematic, principled fashion. 
The nature of this study lends itself to a qualitative research approach, which enables the 
details of the research to evolve and develop as the research proceeds.  Furthermore, it 
is important be flexible and gain insights from various stakeholders in a real life setting.  
3.2 Research Strategy 
 
A research strategy is where the framework of the study is defined and it is decided how 
to proceed. Denzin and Lincoln (2003) described it as putting the “paradigms of 
interpretation into motion” (Denzin et al. 2005p36). Creswell (2007) describes five of the 
major approaches for qualitative research, these are outlined in Table 3.3 
 
Table 3.3 – Approaches to Qualitative Research Creswell (2007 p78) 
It is important to choose a suitable approach to answer the research questions proposed 
in Chapter 2, Section 2.6. As previously discussed, the focus of this research is to 
investigate NPD for LIEs and identify what makes a successful design. This meant that 
Approach Description 
Narrative Study This explores the life of an individual and tells stories of their experience. 
Phenomenological 
Research 
Understanding the essence of a lived phenomenon, or 
an experience. 
Grounded Theory Generating a theory from data collected during the study. A systematic but flexible strategy. 
Ethnographic Studies Focus on description and interpretation of a culture and social group/structure. 
Case Studies 
The development of a ‘case’, or a small number of 
cases, normally consists of the study of an individual, 
group, organisation or setting.  
Chapter 3: Research Methodology 
 
 
Page  56 
both a narrative and phenomenological approach are not appropriate as this research did 
not deal with documenting an individual’s life and the lived phenomenon. In addition, an 
ethnographic study and case studies were not the primary focus of the research, even 
though the research does include some culture / group description. This meant that 
grounded theory provided the optimum strategy, as it enabled the generation of theory 
from data collection, and enables this to be related that back to the situation being 
observed (Robson 2011 p146). This theory is then created from the data obtained during 
the study, which is used to inform and define further theories (Denzin et al. 2011 p509). 
This process was first developed by Glaser and Strauss in 1967 with an aim of moving 
qualitative research from purely descriptive studies to an explanatory framework 
(Charmaz 2006 p6). Glaser and Strauss (1967) defined the common components of 
grounded theory as; 
- Simultaneous involvement in data collection and analysis 
- Analytic codes, not from preconceived logic 
- Using constant comparison at each stage 
- Advancing theory development during data collection 
Interviews are one of the most common methods used in grounded theory; however other 
methods can be used, including observations, participation and analysis of documents 
(Robson 2011 p148). Typically, grounded theory does not use preconceived logic and 
simultaneously develops theory during the data collection (Robson 2011 p149). Literature 
in DfD is relatively limited and the exploratory nature of this study made it difficult to test 
and validate a preconceived hypothesis, which meant that grounded theory was suitable 
choice. A further benefit of grounded theory is that it enabled the researcher to increase 
their involvement in the research and become immersed in the context to observe while 
building theory, and not solely be an observer (Charmaz 2006 p22). This helped maintain 
control over the process. 
Some researchers have objections to grounded theory, stating that it is too easy to 
choose evidence selectively, clean up subject statement, and adopt value laden 
metaphors (Denzin et al. 2011). There is also the suggestion that grounded theory can 
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gloss over meaning in participant stories, thereby fracturing the data (Conrad 1990).  To 
avoid these objections and known problems, various methods have been used in the 
study to triangulate the results and provide reliability. The methods used included; 
interviews, surveys, product analysis, a case study and observations. The use of different 
methods to generate a theory provides a greater depth of understanding and validity of 
the research, while avoiding possible pitfalls.  
3.3 Research Methods 
 
The nature of a flexible strategy means that instead of relying on specialist tools, the 
researcher has to create and justify procedures. There are, however, a few routine 
formulas to follow based on the specific methods selected (Robson 2011 p133). In this 
section, each of the methods has been explained, including the purpose for using them 
and the approach which was taken during data collection.     
3.3.1 Survey 
 
Surveys allow the researcher to gather a relatively large amount of data with control over 
the groups that take part (Plowright 2011 p27). They are commonly used as an initial 
method of data collection and can be used as a fixed design to collect a small amount of 
data in a standardised form, from a large number of people (Robson 2011 p236). This 
provides an accurate representation of the people in the specific population (Robson 
2011). The advantage of a survey is that it provides scientific confidence in the results 
and can be adapted to collect generalizable information. However, if surveys are not 
carried out correctly, the results can be affected by the characteristics of the participants, 
i.e. memory, or they may misunderstand the questions and not treat it seriously. This is 
particularly common with internet surveys where the response rate is generally low and it 
is hard to control who conducts the survey. These disadvantages can be overcome in the 
design and distribution of the survey, by ensuring that the target group are selected, that 
the wording is unambiguous; and that there is no inherit bias in the questions (Plowright 
2011). It is also possible to conduct a survey in postal form, via telephone or the internet. 
However, each method has its advantages and disadvantages, which relate to the speed 
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of data collection, the reliability and the accuracy. In the study, it was decided to conduct 
a survey on the internet as this method was deemed the most efficient and allows for 
relatively fast responses from a wide range of locations. In addition, visual aids could be 
used and some questions could be skipped, depending on participant. The exact method 
used has been discussed further in Chapter 5. 
3.3.2 Interview 
 
According to Robson (2011), interviews are commonly used in a multi-strategy research 
approach. In the simplest sense, interviews involve asking questions and receiving 
answers from people in the discipline. Although, interviews can be used as the primary 
data collection method, it is advised to combine them with other methods to ensure 
validity and trustworthiness (Plowright 2011). In this research, interviews were employed 
along with a number of other methods to validate the outcomes. The structure of can vary 
widely, from a fixed interview, where the questions and wording is standardised and 
conducted in a predetermined order; to unstructured interviews which are conducted 
completely informally, and the area of interest is developed during the process (Robson 
2011 p280). A third approach to interviews is the semi-structured approach in which the 
interviewer has questions as a guide, and serves as a check list of topics to be covered. 
This approach is typically used in a flexible research framework and provides many 
advantages. The main advantage of a semi-structured approach is that it allows for 
freedom in the sequence of questions and does not dictate the exact wording. This is 
most useful when the interviewer is involved in the research and gives flexibility to 
discuss and expand on the responses. Subsequently, this interview structure is simpler 
than a fully structured interview but will still include the following: 
- Introduction (a verbatim script) 
- List of topics (heading and key questions) 
- Set of associated prompts 
- Closing comments 
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In this research, a semi-structured interview was considered the most appropriate 
approach, as it allowed for the researcher to be embedded in the study and personally 
conducting the interviews. Precise details of the interviews carried out in the study can be 
found in Chapter 5, Section 4.      
3.3.3 Case Study 
 
A case study is the examination of an instance or action (MacDonald et al. 1977) which 
explores a contemporary phenomenon in a real life setting (Yin 2014). Typically, a case 
study is an in-depth exploration of a specific topic from multiple perspectives (Simons 
2009). Stake (1995) identified three different types of case studies these being; intrinsic – 
where the researcher has an interest in the case, instrumental – where a case is used to 
understand more than what is obvious to an observer and collective – when a group of 
cases are studied. In addition Yin (1994) highlights that there are four applications of a 
case study;  
- To explain complex causal links in real-life 
- To describe a real-life context 
- To describe an intervention 
- To explore situations in which the intervention is being evaluated, but has no clear 
outcomes.  
The case study method can be used with either single of multiple cases. Multiple case 
studies follow replication logic when the same conditions are studies over various cases. 
Whereas a single case study can be carried out when the observer has access to a 
situation that was previously inaccessible, and enables the experience and complexity of 
a situation to be studied in depth. This can be used to explore contrasting view points and 
help to understand why certain things happen (Simons 2009). The exploratory nature of 
the research meant that an intrinsic scheme was used in a single in-depth case study. 
The objective of conducting a single case study was not to provide a formal generalised 
result, but instead to present a rich portrayal, to enhance previous data collection. Further 
descriptions can be seen in Chapter 5.  
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3.3.4 Observation 
 
Observations are a common method used in social and qualitative research which can be 
used in many different environments. The advantage of observing is that it allows the 
researcher to create a comprehensive picture of a site and sense of the setting (Simons 
2009). This provides a rich description which is often not seen when researching 
remotely. The use of an observation can also provide a cross-check on data obtained 
through other methods, such as interviews and surveys which can strengthen the validity 
of the account. Simons (2009) sums this up by presenting five reasons for using an 
observation method, Table 3.4. 
 
Table 3.4 - Creswell (2007 p78) 
According to Robson (2002) observations can be structured, or unstructured, and can be 
conducted in their natural setting. The researcher can also choose to either be a 
participant in the observation or solely an observer (Simons 2009). However, most 
studies are somewhere in the middle.  In this study observations have been used as part 
of a case study method, in which the researcher was based in the location, giving a rich 
description of the scene and setting, as previously stated further details of this method 
can be seen in Chapter 5.    
 
 
Reason  Description
Sense of Setting Gaining a comprehensive picture of the site and setting that was not previously available.  
Rich Description Documenting observed incidents for further interpretation. 
Institution Values  The discovery of norms and values which are part of the company.  
Giving a Voice Observation allows the capture of experiences and give a voice to those who are less articulate 
Cross-Check Provide a cross check on previous data captured  
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3.4 Data Analysis 
 
In order to generate reliable and valid conclusions it was important to carry out data 
analysis (Robson 2011 p408). This is central to a flexible design strategy and the 
exploratory nature of grounded theory meant that it was necessary to start analysing and 
interpretation of data at an early stage of the research (Robson 2011). This allowed the 
researcher to draw conclusions and inform further study as it progressed (Charmaz 2006).  
There are many different approaches to the analysis of qualitative data in the literature 
and the nature of qualitative data means that there is no single method for analysis. 
However, Creswell (2007) states that there are six generic steps needed to analyse 
qualitative research correctly. These are; organising and preparing the data, obtaining a 
general sense of the data by reading it through, beginning detailed analysis with coding 
chunks of data, classifying the codes into themes, interpreting the codes and themes in 
context and representing the case in detail (Creswell 2003 p192). Similarly, Miles and 
Huberrman (1994) suggest three core activities of analysis, these are; data reduction, 
data display and drawing conclusions. Ryan and Bernard (2000) stated that this method 
of analysis is typically known as thematic analysis which can be used in various research 
approaches, such as grounded theory.  
Thematic analysis is a generic approach which is not necessarily linked to any theoretical 
perspective (Ryan G.W et al. 2000). It commonly consists of identifying codes and 
grouping them together into themes, these themes form the basis for interpretation 
(Braun et al. 2006). This can be supplemented with the use of matrixes, network maps or 
flow charts (Robson 2011 p467). Codes have a central role in thematic analysis and 
involve identifying passages which displays similar, theoretical or descriptive ideas. 
Several passages are identified in this manner and they are linked under one code 
(Gibbs 2008 p38). Codes can then be grouped together into broader level themes, which 
are further explored and links created between them (Robson 2011). This can either be 
created inductively, where the code is created from the data, without a predefined frame 
(Robson 2011, Braun et al. 2006). Alternatively, they can be created from a theoretical 
perspective where the researcher has a predefined analytical interest (Braun et al. 2006).  
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The nature of this study means that it is most appropriate to create codes entirely from 
the data, in an exploratory fashion (Tesch 1990 p139) this provides a richer description of 
the overall data and allows for more detailed analysis (Braun et al. 2006). NVivo software 
was used to support this analysis, which followed the method in Table 3.5  
 No. Task Description Method used 
1 
 
Familiarisation  
with data 
 
Transcribing, reading 
and re-reading, noting 
initial ideas.  
 
- Transcribed using NVivo 
computer software. 
- Printed out and re-read while 
making notes by hand. 
2 Generating initial codes 
Extracts from the data 
are given codes in a 
systematic fashion.  
- Initial codes created in NVivo 
3 Identifying themes 
Collating codes into 
potential themes. 
Checking codes work 
in relation to themes  
- Grouping codes under theme 
heading 
- Pattern sorting 
4 
Constructing 
thematic 
network 
Developing a thematic 
map of analysis 
- Maps initially drawn by hand to 
test ideas. Later reproduced in 
NVivo 
5 Integration and interpretation  
Making comparisons 
between different 
aspects of the data 
using tables etc. to 
display.  
- Tables and data maps created 
in NVivo to investigate patterns 
 
Table 3.5 – Thematic Analysis  
Data analysis occurred eight times in the study, with the majority of it using a thematic 
approach. However, for some situations, such as survey responses it was decided that 
statistical analysis would be more appropriate. Table 3.6 shows the analysis method 
used for each study.   
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Table 3.6 – Analysis techniques  
Further details of each method are provided during the discussion of results seen in 
Chapters 4, 5, 6 and 7.   
3.4.1 Validation 
 
Establishing trustworthiness is an important consideration when using a flexible, 
qualitative research approach; as a result it is important to understand what makes a valid 
piece of research. Robson (2011) highlighted four elements of validation which can be 
used to validate good quality research; these can be seen in Table 3.7. 
 
 
 
No. Study Method of Analysis 
1 Product Analysis Thematic analysis   
2 Survey Statistical and thematic analysis 
 T
ria
ng
ula
tio
n o
f r
es
ult
s 
 
3 Interview Thematic analysis with open coding    
4 Case Study 
Interview – Thematic analysis with open coding 
Observation – Thematic analysis 
Document review – Thematic analysis 
5 Framework Trial (1) Statistical and thematic analysis 
6 Framework Trial (2) Statistical analysis 
Tr
ian
gu
lat
ion
 of
 re
su
lts
 
7 Focus Group Thematic analysis  
8 User Interviews Statistical and thematic analysis 
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Table 3.7 – Methods for Validation (Robson 2011) 
In this study the primary method chosen to validate the research was triangulation. 
Triangulation, involves carrying out multiple studies or using multiple sources to enhance 
the rigor of the research. According to Denzin (1988) there are four types of triangulation: 
- Data triangulation, the use of more than one method of data collection 
- Observer triangulation, using more than one observer in a study 
- Methodological triangulation, combining quantitative and qualitative  
- Theory triangulation, using multiple theories or perspectives 
This study adopted a data triangulation approach, as it was not possible to have an 
observer, or use multiple theories. Firstly, this was used to validate the three primary 
studies (survey, interview and case study) in Chapter 5. The results from each of these 
independent studies were compared and used to validate the results. In addition, the 
case study presented in Chapter 5 contained a second level of triangulation as it was 
made of a combination of observations, interviews and reports. Furthermore, the final 
study in Chapter 7, in which the framework was tested, was also validated using 
triangulation. In this case three independent studies (workshop, focus group and user 
interviews) were carried out to verify the significance of the framework. These were 
previously displayed in Table 3.6.  
  
Element Description
Interpretation of 
data 
Ensuring that there is a methodological framework in 
place before interpretation and analysis takes place.   
Theory Ensuring alternative explanations are considered in the phenomena being studied. 
Involvement  A positive or negative bias can could be evident from either to little or too much expose to the respondents.    
Triangulation Can help avoid most of the above, by ensuring that more than one method is used in the study. 
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3.5 Study Methodology 
 
The complete set of methods and overarching methodology can be seen in Figure 3.2.  
 
Figure 3.2 – Methodology 
Adopting a grounded theory approach, the research has been designed and 
implemented as follows. The study began by conducting a review of current literature in 
the field of international development, industrial design and tools to support designers. 
This highlighted the gaps of knowledge in current work and lead to the development of 
Research Methodology
Framework Design
Discussion and Conclusion
Pilot Study
Refine Framework
Survey Interview Case Study
User Trials Focus Group Interview
Industrial Design within International Development
Industrial DesignInternational Development Tools to support
design within
development
Product Analysis
Product Taxonomy Product Assessment
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four research questions. In order to answer these questions it was first necessary to carry 
out a review of existing products. This review utilised a product analysis method which 
consisted of reviewing documentation and published literature of existing LIE products 
(Chapter 4). This was further developed to create greater understanding with a survey, 
interview and case study with NGOs and design practitioners (Chapter 5). This lead to 
the development of a framework which was piloted at Nottingham Trent University, the 
methods used for data collection included users trials and surveys (Chapter 6). Once 
refined, the framework was validated using, user trials, a focus group and interviews 
(Chapter 7). Each of these methods is fully explained in the specific chapters, providing 
transparency in the design of the study.    
 
3.6 Chapter Conclusions 
 
This chapter presented the overarching research methodology, in addition to the 
individual methods used in the study. It was first identified that a positive and post 
positive paradigm should be adopted to underpin the research, enabling an exploratory 
study to take place, which seeks to generate new insights and understand what is 
happening in this little understood area. The approach chosen follows a flexible strategy 
in which grounded theory is used, enabling the researcher to use data gained in the study 
to progress and refine further theory. The research methods used within the wider 
methodology were surveys, interviews, a case study and observations. The selection of 
these allowed the researcher to describe a real life context from multiple perspectives 
and expand on existing research to create new insights. To validate the findings 
triangulation has been used in two cases, the first validated the primary data collection 
results, and the second validated the results from user trials and testing of the final 
framework. The use of triangulation added robustness and validity to the study, avoiding 
inherent bias.  
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4.11 CHAPTER 4. Initial Investigation  
 
 
4.1 Introduction  
 
It was identified during the literature review that there was a lack of knowledge regarding 
products designed for LIEs. To date, there are no product catalogues and little knowledge 
about the effectiveness of these solutions. This lack of knowledge represents a hindrance 
to designers and NGOs as there is no way of finding out what are validated approaches 
to NPD. In addition, there were few studies which looked at long term product uptake and 
documented methods which could be used to increase this. This lack of knowledge was 
identified in research questions one and three, which are partially answered during this 
chapter. 
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4.1.1 Chapter Objectives  
 
In Chapter 4 the aim is to answer the first research question “Identify the characteristics of 
products used and distributed in LIEs” and begin to answer the third question “What 
factors are required to create long lasting, effective products for LIEs?” In order to 
achieve this, the following objectives were created:  
Objective 1 Identify and catalogue products designed for LIEs   
Objective 2 Organise and arrange products into a usable format  
Objective 3 Identify factors which make an effective and long lasting product  
  
Objective 4 Investigate ways use this information for designers and NGOs 
 
The chapter has been written two sections; the first describes the process of cataloguing, 
analysing and arranging products designed for LIEs into a taxonomy which builds on the 
findings from the literature review. The second section outlines six considerations for 
NPD which can be used by designers and NGOs. The identification of these factors was 
developed from the initial product analysis, and helped to answer research question three. 
The chapter is concluded with a discussion of the findings and how this could be 
developed further. 
4.2 Existing Products 
 
In order to answer the first research question it was necessary to begin by understanding 
which products are currently available on the market. The Literature Review highlighted 
that there was no current catalogue of products designed for LIEs, and the amount of 
information and data available was limited (Donaldson 2008). To overcome this lack of 
existing knowledge, the researcher began by creating a catalogue of current products for 
LIEs. These products were limited to household products which had been sold or 
donated by NGOs and similar organisations. To avoid bias and to gather a reliable set of 
data a number of secondary sources were used, these included; academic journals, 
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newspapers, manufacturers’ websites and blogs. It was recognised that each of these 
methods had its advantages and limitations, which have been discussed below;  
Academic Journals have been used since the 17th century, enabling scholars to keep in 
touch with one another and share recent discoveries (Britannica 2014). These are peer 
reviewed, using a committee which have insight and knowledge in the area (Seglen 
1997), this enhances the accuracy and reliability of results and the credibility of the 
publication (Oswald 2006). Although one of the most trusted forms of publication there 
are few articles, papers or case studies which document the extent of NPD for LIEs 
(Donaldson 2008).  
However, Newspapers provide a number of reports documenting the success/failures of 
specific products. The use of a newspaper as data collection method has been reported 
by Earl et al. (2004) who believed them to be a credible source, even if prone to 
journalistic bias. In a study of 19 separate reports of a single event Koren (1991) found 
that overall newspapers displayed a bias against studies which showed no significant 
effects, meaning that the bias was typically towards a strong positive or strong negative 
outcome (Koren et al. 1991). This has to be taken into account on a case by case basis to 
limit bias and obtain accurate information.  
In addition, Manufacturer’s websites provide a good source of accurate information 
regarding the specification and technical elements of a product. Often, the websites 
contain a series of case studies demonstrating the product being used. However, it is 
worth noting, that a manufacturer has a vested interest in selling or promoting the product, 
so they will typically only include success stories (Donaldson 2002).  
The final data collection method used was Blogging, a form of social networking which 
containing links, commentaries and personal notes by the author on a particular subject 
(Blood 2000). Blogs, can be used to express personal feelings and insights as well as 
share knowledge with groups and individuals (Karrer 2007). The rise of a web 2.0 
generation means that there is a large amount of data available which concerns NPD for 
LIEs. Chong (2010) highlights that it can be potentially difficult to incorporate blogs into 
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academic research because the activity of writing a blog is typically; personal, 
transparent and written just-in-time, whereas traditional research publications are; 
impersonal, filtered and time consuming to produce (Mori 2007). However, Mortensen et 
al. (2002) advocates the use of blogging as a research tool, in the absence of extensive 
evidence from alternative, comprehensive investigations.  
In this study the combination of the above data collection techniques has enabled the 
researcher to gather a large amount of data on products designed for LIEs. To ensure 
accuracy and consistency, it was decided that a pre-defined list of categories should be 
created to ensure the same data was collected for all the products, and references taken 
to validate the information. The categories selected for study can be seen in Table 4.1.  
 
 
 
 
 
 
 
 
 
Table 4.1 – Categories in product analysis 
The results of the search identified 64 products, from a variety of backgrounds, which 
used different economic models. Each product was condensed onto a single page A4, 
providing the foundation for further analysis. An example can be seen in Figure 4.1, with 
further pages found in Appendix B.  
Categories 
Name Product lifespan 
Company Warranty 
Website Need for Product 
Contact Product Description 
Cost Target Market 
Year produced Distribution Method 
Manufacture location Publications / Reports 
Design location Specification 
Number sold Technical Data 
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Figure 4.1 – Product Catalogue 
The creation of these product information cards highlighted the differences in design 
approach adopted, and the wide range of products available. In order to proceed with the 
analysis it was necessary to arrange and group the products into categories depending 
on their type and use. This form of arrangement is commonly known as a taxonomy. 
ADSPECS
Technical Data
Cost:
Year produced:
Number Sold:
Product lifespan:
Warranty:
$19
2000
50,000
3-5 years
no
Company:
Website:
Contact:
Design type:
Design Location:
Manufacture Location:
CVDW
www.vdwoxford.org
info@vdwoxford.org
Designed for users
UK
China
Product Description
Publications / Reports
Distribution Locations
Target Market
Distribution Method
Need For Product
Based on the limited data that is available, the CVDW estimates that the re are over 100 million young
people (age 12-18) in the developing world who su ffer from myopia, or nearsightedness. Of these, we
believe that roughly 60 million (or 60%) lack access to the accurate vision cor rection that they need.
Self-adjustable glasses a re designed for use in parts of the world whe re there are too few optome -
trists to screen patients and to p rescribe custom glasses for refractive error. Self-adjustable glasses
allow the wearer to adjust the lenses until he or she can see clearl y. They are simple to adjust and can
be dispensed by almost anyone with basic training.
AdSpecs have developed self-adjustable glasses which the wea rer is able to adjust until they can see
clearly. These glasses a re based on a fluid-filled lens technology that is similar to that used in the
Adspecs, the original self-adjustable, fluid-filled glasses developed by P rofessor Joshua Silver
Sold to local clinics th rough partnerships.
Self correction of refractive error among young people in rural China: results of cross sectional
investigation
M. Zhang, R. Zhang, M. He, W. Liang, X. Li, L. She, Y. Yang, G.E. MacKenzie, J. D. Silve r, L. Ellwein,
B. Moore, N. Congdon, BMJ (2011)
The Child Self-Refraction Study - Results f rom Urban Chinese Child ren in Guangzhou
M. He, N. Congdon, G.E. MacKenzie, Y. Zeng, J.D. Silve r, L. Ellwein, Opthalmolog y, Vol 118 (2011)
Reproducibility of sphe ro-cylindrical p rescriptions
G. E. Mackenzie, Ophthalmic and Physiological Optics, Vol 28 (2008)
Self-optimised vision cor rection with adaptive spectacle lenses in developing countries
M. G. Douali and J. D. Silve r, Ophthalmic and Physiological Optics, Vol 24 (2004)
3
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4.3 Product Taxonomy 
 
A taxonomy is a systematic scheme of classification (Collins English Dictionary 2011) 
commonly used in biology and science-based disciplines. The term taxonomy comes 
from the French taxis (arrangement) and nomos (study), thus a taxonomy is the study of 
arrangement (Ostergaard et al. 2009). In design research, taxonomies have been used to 
categorise design methods, tools and theories (Ullman 1992). According to Gershenson 
(1999), in order to have a well-constructed taxonomy, three considerations should be 
taken into account, see Table 4.2: 
 
 Table 4.2– Taxonomy considerations 
Ulf and Erland (1997) added Comprehensible to Gershenson’s considerations, which 
ensures it has the ability to be understood by users, and is useful. The creation of a 
taxonomy of products for LIEs aims to follow this guidance, by being well structured, 
comprehensive and useful. To date, there have been no methods for the arrangement of 
products designed for LIEs. The closest form of catalogue is the World Health 
Organisation’s (WHO) compendium of ‘New and Emerging Health Technologies’ (WHO 
2011). The compendium was made up of a collection of health products which are 
available pre and post manufacture. When launched in 2011 this was seen as a valuable 
resource for NGOs and health workers as it provided access to data on existing and 
future products (WHO 2011). However, focussing on health products meant that only a 
limited number of people used it. Additionally, there was a lack of order or form of 
categorisation in the compendium, making it difficult to use effectively. As a result, the 
Consideration  Description 
Completeness It should be exhaustive over a domain and be receptive to any element of its domain. 
Perceptual Orthogonality 
 
Each classification should be exclusive of all others and not be 
perceived to be entered into two categories. 
Parallel Structure Is ensuring that the highest levels are more broad and general than the lower levels. This is for ease of use and management. 
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taxonomy created in this research sought to overcome these issues and provide a 
comprehensive arrangement schema for all types of products designed for LIEs.The 
products were initially sorted by type, with five major groups emerging as dominant. 
These were; Heath, Water and Sanitation, Agriculture, Education, and Infrastructure, 
which have been described in detail below.  
4.3.1 Health 
 
The dictionary defines health as a general condition of the body with reference to 
soundness and vigour, ie. a person has either good health or bad health (Collins English 
Dictionary 2011). Consequently, this category contains products and technologies aimed 
to relieve people from disease or ailment, and thus provide good health (Howitt et al. 
2012). More specifically, the term ‘Health Technology’ is a commonly recognised and 
used by the WHO, which includes both invasive and non-invasive products to aid drug 
delivery, with a focus on long term health needs (WHO 2010). This is defined as; 
“devices, drugs, medical and surgical procedures-and knowledge associated with these –
used in the prevention, diagnosis and treatment of disease as well as in rehabilitation and 
the organisational and supportive system”  (Kwankem et al. 2001) 
Products designed to meet these needs, and improve the health of low-income users can 
include; interventions that reduce malnutrition, glasses for people with impaired vision 
and the delivery of vaccines. In addition, this also includes frugal technologies, which are 
local designs specifically made to meet the needs of LIEs, as well as advance product 
technologies (Howitt et al. 2012). Although the WHOs definition includes prescribed 
drugs as a ‘health product’, this goes beyond the scope of the research, and thus not 
included in this study. 
Specific examples of products from the previous analysis that have been categorised in 
this area include; the Jaipur foot, which is a rubber prosthetic for people who have lost 
their leg and foot below the knee. The product was initially designed in India in 1968 and 
has been used in LIEs as an affordable option to modern prosthetics seen in MIEs 
(Hamner et al. 2013). To put this in perspective, the Jaipur foot costs US$40 compared 
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with US$8000-12000 for an advanced prosthetic (Prahalad 2006) an example can be 
seen in Figure 4.2. 
 
Figure 4.2 – Jaipur Prosthetic Foot  
Further examples of products in this category include the Adspec glasses, which use 
fluid-filled lens technology to create a universal pair of glasses (CVDW 2014). These 
glasses can be adjusted by the user and provide a range from +6 to -6 dioptre. The 
advantage of this technology is that one pair of glasses can be dispensed and used by 
almost anyone with basic training, meaning there is no need for custom prescriptions or 
to have a large amount of stock, with various prescriptions (CVDW 2014),  an example 
can be seen in Figure 4.3.  
 
Figure 4.3 – Adspecs Glasses 
 
4.3.2 Water and Sanitation 
 
According to the WHO and UNICEF’s joint monitoring programme in 2013, 36% of the 
world’s population (2.5billion people) lacked access to improved sanitation facilities, and 
768 million people had unsafe drinking water (UNICEF 2014). As a result, a large number 
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of products have been designed to combat this problem. These have been combined into 
one, water and sanitation category. The combination of water and sanitation as a single 
category is typically seen in development literature. An example of this is the Water, 
Sanitation and Hygiene (WASH) promotion programme, which works in 35 countries 
worldwide and supported by WHO, Oxfam and UNICEF. This programme incorporates; 
- Water: the supply for human consumption and household needs, as well as for 
crops and livestock needs where appropriate. 
- Sanitation: excreta disposal; solid waste management; and drainage. 
- Hygiene Promotion: community mobilisation; health data monitoring; 
information, education and communication (IEC); and hygiene kit distribution. 
 
In line with this approach water and sanitation have been combined into one category 
(UNICEF 2014), which refers to products specifically designed to provide the provision of 
drinking water and the household water. Furthermore, it includes products which have 
improved sanitation and waste management. However, the category will not include 
hygiene promotion as seen in the WASH as this goes beyond the scope of the research 
(UNICEF 2014). Specific examples from the product analysis include; the Tulip water 
filter, which was designed as a portable siphon water filter for low income families for 
daily use. According to the manufactures it has a backwash system which cleans the filter 
and lasts for 7000 litres (Groot 2013), see Figure 4.4. 
 
Figure 4.4 – Tulip Siphon water filter 
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Further examples of products which have been designed for sanitation include, the Easy 
Latrine, from iDE which was designed in 2010 in Phonm Penh, Cambodia. The design is 
based on a squat pan latrine system in which solid and liquid waste are directed into 
separate pits. iDE modified the original design and focused on reducing cost and making 
it easier for people to buy and install, (iDE 2010) see Figure 4.5.  
 
Figure 4.5 – Easy Latrine Pit 
 
4.3.3 Agriculture 
 
The majority of LIEs rely on agriculture as the primary means of income however, 
according to Aksoy et al. (2005) this reliance diminishes over time as the rural population 
moves to cities. Consequently, there are a number of products which have been 
designed to assist farmers increase yield and profitability. This is the focus of the third 
category within the taxonomy and includes products such as the treadle pump, which is 
an agricultural pump that uses pedal power to lift water from wells up to 7 meters deep. 
According to Practical Action (2011) these pumps can lift six times the amount of water 
than an existing hand pump can, and because most of the parts are locally manufactured 
it can also bring income into the local economy, (iDE 2013), see Figure 4.6.  
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Figure 4.6 – Treadle Pump 
 
4.3.4 Education 
 
According to the second MDG, there was a target to enable boys and girls to complete a 
full course of primary education by 2015 (United Nations 2010b). However, in a report 
published in 2011 it highlighted that 57 million children of primary age were still not 
attending school. According to Nelson Mandela, “Education is the most powerful weapon 
which you can use to change the world”. It was for this reason that product designers and 
NGOs have created a large number of products to help serve the educational needs of 
those living in poverty. As a result, this category has been made up of products which 
have been designed to raise the education levels in LIEs in alignment with the MDG. One 
example of this is the Digital Drum, which is a wall mounted computer built from local 
materials in Uganda. The project was set up by UNICEF to support education with each 
drum including the national education curriculum, school-safely guidelines and videos of 
school lessons, (Design for the other 90% 2011), see Figure 4.7.   
 
Figure 4.7 – Digital Drum 
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4.3.5 Infrastructure 
 
The final product category created was infrastructure, which included various products for 
the home, such as lighting, cook stoves and basic transportation equipment. These have 
been grouped into one category as they are primarily used in the household and make up 
the overall infrastructure of a region. Specific examples of products found in the category 
include, the EcoZoom stove which is a clean burning cook stove powered by charcoal 
and wood. The stove is portable and according to the manufacturer’s website uses up to 
60% less fuel and emits 70% less smoke than cooking on an open fire (EcoZoom 2014). 
The reduced consumption leads to better health as the users are not inhaling as many 
fumes while cooking (Pellegrini 2013), see Figure 4.8. 
 
Figure 4.8 – EcoZoom Cook Stove 
In addition, the category contains other household products, such as solar powered LED 
lighting. An example of this is Tough Stuff which is an inexpensive solar panel sold to 
families in LIEs. The kit consists of a solar panel, a battery recharger and an LED light, 
meaning that rural families don’t have to buy kerosene, which can have a negative effect 
on their health, (Capital for Good 2013), see Figure 4.9. 
 
Figure 4.9 – Tough Stuff solar power kit 
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4.4 Product Classification 
 
A summary of each definition can be seen in Table 4.3.  
 
Table 4.3 – Major Taxonomy Categories  
This analysis and classification of these products has provided the highest level 
categories. However, during the process of sorting and arranging products into 
categories it was noticed that some categories had a high number of product examples, 
whereas others had a few number of examples. Initial observation highlighted that the 
majority of products were in Health, Water & Sanitation and Infrastructure (see Figure 
4.10) yet few examples of products in Agriculture and Education. This was likely to be 
due to the fact that many products have been designed to meet an individual’s primary 
need (Papanek 1972). According to Maslow’s Hierarchy of Need these are “Air, food, 
drink, shelter, warmth, sleep, sex” (Maslow et al. 1987). It can therefore be seen that 
products designed for these markets adopt a similar hierarchy, with large numbers being 
created to provide safe water, sanitation and health. Once these basic needs are met the 
Category  Description 
Health 
Products designed to assist in medical procedures or to 
improve the quality of life of an individual. This category 
covers both invasive and non-invasive products as well as 
drug delivery products. 
Water and Sanitation 
 
Products designed to filter sterilise or clean water for 
consumption as well as products designed for sanitation 
including toilets. This category covers both the area of water 
sterilisation and sanitation. 
Agriculture Products designed to assist farmers with irrigation, increased yields or any other farming equipment. 
Education 
Products designed specifically to improve educational 
standards, or individual learning. This category includes 
products such as radio, computers and other specialist 
equipment. 
Infrastructure 
Products designed for use in the home or for local 
infrastructure. This category includes products such as cook 
stoves, lighting and carrying equipment.  
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designers and NGOs can create products for the second level of needs such as; 
education and agriculture which provides access to increased opportunities and income 
(Papanek 1985, Polak 2007).  
 
 
Figure 4.10 – Product Analysis Grouping 
  
Health
AgricultureWater &
Sanitation
Education Infrastructure
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During the analysis of products it was observed that different design approaches were 
adopted in the NPD process. The identification of this provided the second level of the 
taxonomy, in which each of the primary groups was sub-divided into three categories. 
These were;  
- Designed for developing economy 
- Designed with developing economy 
- Designed by developing economy 
Designed ‘for’ Developing Economies 
 
Design for developing economies is an approach typically seen where the designer, 
carries out the majority of the NPD work from a remote location, removed from the users. 
Although, not currently advocated as best practice, access to the region and financial 
constrains often means that many products are designed for users. This has in part 
stemmed from the failure to embed industrial design into LIEs, and as a result the local 
population often lack the required skill and training in NPD.  
Designed ‘with’ Developing Economies 
 
The avocation and publication of IDEOs Human Centred Design toolkit, UCD and 
participatory design has highlighted the need for products to be designed with the users 
and to avoid purely remote design and development. As a result a number of design 
organisations are engaging with users during the process, meaning that the development 
is split between working in the local environment and the remote office to produce 
designs which have been designed with the developing economy.   
Designed ‘by’ Developing Economies  
 
The final category is designing by the developing economy, as previously stated the lack 
of relevant skills and knowledge found in many LIEs has made it difficult to find examples 
of products which have been designed by the local population. However, there are 
examples of these products, which primarily centre on craft production.  
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These three subsections of the taxonomy highlight the differences in the design approach 
used when creating products for LIEs and have been summarised in Table 4.4; 
 
Table 4.4 – Categories of design approach 
The spread of products by design type can be seen in Figure 4.11.  
 
Figure 4.11 – Design approach adopted 
For
With By
Category  Description 
Designed for Products designed for the local population with little or no user involvement. Typically designed in MIEs in remote offices.  
Designed with 
 
Products which have been designed with user involvement, adopting a 
user centred design approach or similar. Typically the design process 
is split between a local and remote location. 
Designed by Products designed by the local population. Typically designed in the region using local tools and skills.  
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Consequently, the final taxonomy design with visual representations can be seen in 
Figure 4.12. 
 
Figure 4.12 – Visual representation of product taxonomy
Category  Design for Design with Design by 
Health 
   
 Adspecs Embrace Incubator Hospital beds 
Water & Sanitation 
   
 Lifestraw Tunsai Water Filter Latrine Pit 
Agriculture 
  
 
 Treadle Pump Drip Irrigation Charcoal Briskets 
Education 
  
 One Laptop Per Child Digital Drum Textbooks 
Infrastructure 
  
 Eco Zoom Stove D.light LED Light Bottle Light 
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4.5 Taxonomy Validation  
 
In order to ensure the taxonomy was complete has perceptual orthogonality and a parallel 
structure, Gershenson (1999) made the following recommendations: 
- Check for orthogonality (are there any overlaps between categories)? 
- Is there anything lacking in the span of the categories? 
- Are the categories precise? 
- Is it usable? 
To check if the taxonomy met Gershenson’s (1999) criteria, Spencer (2009) advocated 
the use of a card sort method, commonly found in human factors and user experience 
literature. This method involves asking participants to sort cards into pre-defined 
categories which can be used to validate organisational structure. This method was 
suitable to use, as the primary aim of the taxonomy was to arrange and sort products, into 
an orderly and a usable format. The advantage of a card sort method is that it is simple to 
organise, cost effective to run and provides a good validation for the structure of the 
classification system (Spencer 2009). This method involves providing participants with a 
deck of cards, in this case one card per product, with each card containing a product 
names and picture of the product, Figure 4.13.  
 
Figure 4.13 – Taxonomy validation, ‘card sort’ 
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4.5.1 Methodology 
 
Ten participants were selected to carry out the card sort these were a mixture of doctoral 
researchers from Loughborough University and young professionals. Each participant 
had a background in design, manufacture or engineering and were familiar with product 
design and where a product was made.  
Each participant was asked to ‘sort’ the shuffled (randomly ordered) 64 product cards 
into the most appropriate category in the taxonomy. Their results were then compared 
with the initial arrangement created by the researcher (see Appendix C). According to 
Maurer (2003), if the majority of the cards were placed in the same position as the 
controlled study (in this case the researcher’s), then it would prove that taxonomy was 
intuitive to use. Once complete each participant was asked to ‘find’ twelve specific cards 
in the taxonomy to see how intuitive this was. Each investigation lasted approximately ten 
minutes, see Figure 4.14.  
 
Figure 4.14 – Card Sort 
4.5.2 Results 
 
The results have been presented as a comparison between the participant and the 
researcher, who initially categorised the products (Appendix C). If the participant put 
every card in the same position it would represent 100%, the results are shown in Table 
4.5  
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Table 4.5 – Card sort results 
The results indicated that the majority of participants agreed with the researchers 
categories by placing the product cards in the same place. There was a range between 
59-91% in the ‘sort it’ exercise, with an average score of 75%.  In the ‘find it’ activity the 
average score was slightly higher at 83%, which may have been due to the fact that this 
was conducted after the ‘sort it’ exercise and consequently the participants were familiar 
with the process. Participants did highlight that there was some confusion over the design 
methods, with many being hesitant when sorting the cards in this manner and often 
uncertain. One explanation for this could have been their lack of detailed knowledge or 
familiarity with each of the products, which could have resulted in a degree of uncertainty. 
Despite these hesitations, there was a significant agreement between the responses of 
the participants and those of the researcher. This demonstrates that the taxonomy is 
simple to use and categorises products in a relevant and desired manner. However, it is 
worth noting that this initial study was not conclusive and the next step was to increase 
the validation by exposing it to experts (designers and NGOs), to gain their feedback. 
This has been documented in Chapter 5. 
 
Participant % Same as card sort 
% Same as card 
find 
T1-01 59 78
T1-02 67 81
T1-03 83 80
T1-04 78 78
T1-05 77 84
T1-06 69 76
T1-07 83 90
T1-08 91 95
T1-09 61 80
T1-10 83 87
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4.6 Product Analysis 
The third research question asks “What factors are required to create long lasting, 
effective products for LIEs?” in order to begin answering this question it was necessary to 
carry out an analysis of existing products and identify key factors which made them long 
lasting and effective. According to the dictionary ‘effective’, can be defined as being 
“successful in producing a desired or intended result” (Collins English Dictionary 2011) 
which formed the basis of the analysis.  
4.6.1 Methodology 
 
Each of the 64 products were analysed by means of comparing the ‘Product Need’, and 
‘Target Market’ against the ‘Product Description’ ‘Specification’ and ‘Technical Data’. This 
information was taken from the database of existing products created in Chapter 4.2. The 
aim of the researcher was to understand if the design outcome met the initial product 
‘Need’, and was thus effective. Furthermore, additional academic publications, 
newspaper reports and blogs were used to document the lasting product impact. The 
results were thematically analysed to present the findings.  
An example of how this analysis was conducted can be seen with the Lifestraw, first 
developed in 2005 by Vestergaard Frandsen. The straw is a personal filtration device 
designed to decontaminate small volumes of drinking water, targeted at the 1.1 billion 
adults and children who do not have access to clean drinking water (Water Aid 2011). 
The straw was developed with no moving parts, required no power supply and 
consequently never needed maintenance, making it suitable for the hostile nature of 
many LIEs (Walters 2008).  In addition, the filter was 99.99% effective at removing 
waterborne bacteria filtering approximately 1000 litres of water (Walters 2008) at a cost 
$19USD per unit (Vestergaard Frandsen 2010). As a result, Lifestraw sold thousands of 
units around the world and won a number of awards including the Saatchi & Saatchi 
Awards for ‘World Changing Ideas’ and the Frobes ‘Best Invention in 2005’ (Vestergaard 
Frandsen 2011), see Figure 4.15 
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Figure 4.15 – Lifestraw, personal water filtration 
In terms of ‘effectiveness’ this product can be seen as highly effective and meets all the 
criteria required of a filtration device, making it robust, functional and affordable.  
However, in terms of long term uptake the product failed to make the desired impact. In a 
study to measure the health benefits of water filtration Boisson (2009) discovered that 
within 6 months of initial distribution 90% of the filters were not being consistently used by 
the target population. Although not fully explored in Boisson’s study this was likely to be 
due to the ‘ease of use’ and ‘convenience’ of the design. The promotional image in Figure 
4.16 highlights how every time the user wants a drink they would have to wade into a 
streams and kneel down, getting wet (Donaldson 2008).  
 
Figure 4.16 – Lifestraw in use 
This can be even harder, while carrying children, and is not something a user is likely to 
do for very long before returning to their previous routine, see Figure 4.17.  
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Figure 4.17 – Lifestraw in use 
Alternately, the water could be scooped into a cup or similar container, making it slightly 
easier to drink, but not necessarily easy, Figure 4.18.  In this case it can be seen that the 
product was not designed to be ‘convenient’ and ‘usable’, as a result although technically 
effective the product failed to have the desired impact.  
 
Figure 4.18 – Lifestraw with cup 
As a result Vestergaard Frandsen re–designed the product and created a family version 
which held more water and enabled the user to drink water as if it was coming from a tap. 
(Vestergaard Frandsen 2011), Figure  4.19. 
 
Figure 4.19 – Family Lifestraw 
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This example highlighted two important areas in the design of long lasting products; firstly 
it is important that a product should be functional, affordable and robust. Secondly, it is 
important that a product is also usable and culturally acceptable, in order to be used 
regularly. These insights formed the basis of codes which were used to analyse the data 
across all 64 products, seen in Table 4.6. 
 
Table 4.6 – Product analysis  
 
 
Code Product Name Code Product Name Code Product Name 
PA-01 LifeStraw PA-23 Uniject PA-44 iDE Water storage
PA-02 LifeStraw Family PA-24 PATH health PA-45 3 Stove fire 
PA-03 ReMotion Knee PA-25 Tough Stuff PA-46 AIDG Generator 
PA-04 Embrace PA-26 Tulip Water Filter PA-47 Anza Cart 
PA-05 D-light  S10 PA-27 Firefly Incubator PA-48 D-Lab Ambulance
PA-06 D-Light D2 PA-28 Hippo Roller PA-49 Mozambique slab
PA-07 D-Light D3 PA-29 Solar Aid PA-50 iDE Hand pump 
PA-08 Adspecs PA-30 Chaula Stove PA-51 Vita Stove 
PA-09 Tunsai PA-31 PeePoo PA-52 Rocket Stove 
PA-10 Drip (Proximity) PA-32 Adlens PA-53 iDE Water Bladder
PA-11 Treadle Pump PA-33 MIT Wheelchair PA-54 Load Carrier 
PA-12 OLPC PA-34 Wello PA-55 SunKing Pro 
PA-13 Eco Zoom PA-35 Rabbit Filter PA-56 BioLite Stove 
PA-14 Digital Drum PA-36 Game Changer PA-57 Envirofit 
PA-15 Bottle Light PA-37 Delagua Filter PA-58 NoKero N200 
PA-16 Charcoal Brisket PA-38 Kinkajou PA-59 Jaipur Foot 
PA-17 Lifeline Radio PA-39 Waves for Water PA-60 Eyejusters 
PA-18 Q Drum PA-40 Eco Stove PA-61 Jamna birth kit 
PA-19 CP Incubator PA-41 DtM IV Drip PA-62 D-Rev Incubator 
PA-20 Barefoot Power PA-42 Rough Rider PA-63 Phototherapy (D)
PA-21 Heart rate monitor PA-43 K1 Syringe PA-64 Rose Pump (iDE)
PA-22 Sunworks solar  
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4.6.2 Results 
 
As discussed in Chapter 3, a thematic analysis approach was used to identify codes and 
group them into themes; these themes formed the basis for interpretation (Braun et al. 
2006). Each of the products analysed produced a number of codes, similar codes were 
combined creating overall themes. A word cloud has been produced to display these 
themes in relation to the number of occurrences, see Figure 4.20. 
 
Figure 4.20 – Word cloud of commonly occurring themes 
It was evident from this analysis that the six most commonly occurring themes are;  
- Affinity 
- Usability 
- Reparability 
- Acceptability 
- Affordability 
- Functionality (a combination of maintenance, quality and effective products) 
These themes represent attributes which can lead to product success, meaning that if a 
product has been designed that takes into account each of these attributes it is expected 
that the product will be effective and long lasting. It is important to note at this point that in 
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the literature review there were two distinct approaches to aid delivery, a market based 
approach, which recently gained popularity (Polak et al. 2013) and a charity (donation) 
based approach. These contrasting approaches to aid can result differing views on the 
effectiveness of a product. For example according to Polak (2013) an effective product is 
one which “earns or saves three times the customers investment in the first year”. 
Whereas, medical and health products are effective if they have the ability to prevent 
illness or disease. In this study the researcher hoped to overcome this difference by 
assessing products against the users need, documented with the product descriptions 
and thus drawing out key themes. The product attributes have been expanded below.  
Affinity 
 
Research conducted by Mugge (2006) suggested that consumers can become 
emotionally attached to certain products which convey a personal meaning. 
Subsequently, if users have a strong attachment to a product they are more likely to 
handle the product with care, repair it when it breaks and keep it as long as possible. 
These attributes are essential for most products, but often neglected in the design of 
products for LIEs (Donaldson 2008). The aim of the affinity attribute is to highlight the 
need for product attachment and the benefits this can have long term use and uptake. 
Examples such as ‘D.light’, ‘See Better Learn Better’ and ‘One Laptop Per Child (OLPC)’ 
show that emotional attachment with users can help create longer lasting effective 
designs. To demonstrate how proud Rwanda were of the OLPC scheme, in 2013 they 
printed a picture of the computer on their 500 Franc note, Figure 4.21.  
 
Figure 4.21 – Rwanda 500 Franc Note 
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Usability 
 
As highlighted in the example of the Lifestraw, the nature of designing for LIEs means 
that products are distributed to a number of users from different backgrounds and 
countries. The result of this is that products need to be simple, intuitive and easy to use 
across different cultures and languages. The analysis of products highlights the 
importance of usability. Examples such as the; ‘Lifeline Radio’, ‘Hippo Roller’ and 
‘Embrace Baby Incubator’ demonstrate the increased uptake as a results of creating 
products which are easy to use and understand (Freeplay Energy 2011). 
Reparability 
 
Access to highly skilled professionals and replacement parts in LIEs is often limited and 
in some case non-existent. This means products should be easy to repair and maintained 
by local tradesmen’s using locally available tools and skills. Donaldson (2008) quoted a 
potential LIE customer as saying “It is fine for you if I buy this product and it breaks 
because you will go back home. Me? I’m stuck here with it.” This demonstrates the 
concern users have for fixing and maintaining products. One example of a product which 
was designed specifically to be repairable was a ‘car part incubator’ designed by ‘Design 
that Matters’. Research found that there were a large number of skilled car mechanics in 
LIEs, but few skilled in maintaining hospital equipment, in response the company 
designed an incubator using car parts which a mechanic could fix (DtM 2014).   
 
Acceptability 
 
Social and cultural issues vary from country to country which can play and important role 
in the adoption of new products, (Kay et al. 2000). An example of this can be seen in the 
‘Treadle Pump’, where it was found that in Zambia during 1999 all but four pumps were 
sold to men, despite the fact that women were the primary users (Ibid.). In this case there 
were no traditional or religious reasons why women could not operate the pumps, but it 
was found that in some countries it was culturally unacceptable for women to operate with 
a skirt (Mangisoni 2011). Having an awareness of the cultural and the end user ensures 
that products are acceptable and increases the rate of adoption.   
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Affordability 
 
As previously discussed many people in LIEs have a limited household income, typically, 
below $2 per day; consequently they are restricted by their purchasing power (Polak 
2008). In addition, many NGOs rely on donor support and do not have a large amount of 
funds to draw on. The literature review and product analysis suggested that there is a 
trend for NGOs to move away from donating products and instead providing micro-
finance, micro-credit and loans which enable users to buy their own products. Although 
still in the early stages this can have an effect on NPD as it requires designers to 
establish who the consumer and ensure the price is affordable to them. The ‘D.light’, 
‘Adspecs’ and ‘Treadle Water Pump’ are good example of products which been 
affordable for NGOs and/or users.   
Functionality 
 
Finally, functions are fundamental to the effectiveness and long term use of products. 
This analysis revealed that it was important for a product to live up to the manufacturing 
claims, by being well engineered and robust. Austin-Breneman (2013) highlighted that 
designing for reliability was important to the success and long term use of products. In 
addition, product functions often vary from product to product, depending on the need, 
some products, such as the ‘Tough Stuff’ LED light has benefited from having multiple 
functions, such as phone charging ports. Whereas other products such as the ReMotion 
Knee, provided a single function which has been well engineered and works effectively. It 
is therefore important to get a balance of reliability and functionality, as products with 
more complex functions are often less reliable.    
4.6.3 Summary 
 
The analysis of products has resulted in the identification of six attributes which have 
been seen to increase product effectiveness and long term use. According to reports and 
journal articles, products which display these characteristics appear more likely to be 
effective than those which do not. However, in the literature review, it was highlighted that 
there are currently no methods available to analysis future design concepts or assist the 
designers know which factors are important for these situations. The few methods which 
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are available include; IDEO’s Human Centred Design tool kit (IDEO 2011), which 
promoted the use of UCD, Austin-Breneman (2013) three guidelines and Diehl’s (2007) 
model of ‘4As’ and ‘4Ps’. Each of these tools provided a useful starting point, but have 
done little to assist designers carry out core the design activity. It is for this reason that it 
has been proposed to arrange the attributes into a tool, which could be adopted and used 
by designers and NGOs during a NPD process.   
4.7 Tool design 
In order to design an appropriate tool it was first necessary to understand existing 
methods used in the design industry for reviewing products and concepts. Within the 
industrial design literature it was difficult to find any example of assessment tools for 
products. However, when broadening the scope of the review, it was found that there 
were a number of examples in Sustainable design literature where tools are commonly 
used to assess and support NPD process. The most commonly used tools are; an 
assessment matrix, checklists and spider diagrams (Bevilacqua et al. 2012).  
An assessment matrix can be used to assess a product, or solution, by asking the user to 
fill out pre-defined matrix elements based on a scale typically (high – medium – low) 
(Sarkis 2001, Lee et al. 2003), at the end of the matrix the user can calculate an overall 
score based for the product based each of the elements. According to Bevilacqua (2012) 
there are three types of matrix tool commonly used in sustainable design, however each 
type is similar and follows the same process described above. This method requires the 
user to have relevant background knowledge to assess the product. In addition, the 
analysis can be more comprehensive by adding weighting to specific elements of the 
matrix. However, the disadvantage of this method is that each of the scores is subjective 
and can be meaningless if the product is assessed on its own, and not relative to other 
design solutions. The second method is checklists which are used in various fields, 
typically, providing a memory aid to reduce failure. In Sustainability literature, checklists 
are employed to ensure critical items are not forgotten in the design and development of 
a product or solution. The format of a checklist is a list with small boxes on one side, and 
as a task is completed it is marked off the list. Time is often required to complete a check 
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list and the assessment often depends on the quality of the questions formulated 
(Bevilacqua et al. 2012). The final method found in the literature is a spiderweb diagram 
which has been used in sustainable design tools, including; Life cycle design strategy 
and eco-concepts. The main difference with a spiderweb is that it can be used to 
compare major differences between indicators. The nature of a spiderweb method is that 
provides a clear, graphical, representation of the results. According to Bevilacqua (2012) 
this makes it the best method for comparing and choosing design alternatives and allows 
a single product to be assessed against a predefined list of categories. Furthermore, the 
time needed to complete this method is shorter than a matrix and checklist form of 
assessment. However, this can still be subjective. 
The proposed tool created during this study is expected to be used designer and NGO in 
the analysis of existing and concept products. The inherent visual nature of designers 
and the need of a rapid assessment meant that the most suitable method for analysis was 
the spiderweb. Consequently, the six attributes were arranged in no particular order 
around a spiderweb and given values from zero to five (five being the highest). Users 
could then be asked to rate a product or concept against each of the indicators, 
highlighting strengths and weaknesses of the solution, see Figure 4.22.    
 
Figure 4.22 – Spiderweb assessment method 
Key:
1. Very Bad
2. Bad
3. OK
4. Good
5. Very Good
12345
USABILITY
Is the product easy to understand
and use correctly across different
language barriers?
Can the product be
maintained andrepaired
by local tradesmen,
without the needfor
significant skill or
imported components?
REPARABILITY
Is the product culturally suitable?
ACCEPTABILITY
Is the product within the price
range of local people, or can it
be purchased using a loan?
AFFORDABILITY
FUNCTIONALITY
Does the product live up
the manufacturing
claims? Has it beenwell
engineered?
Is the product something
users will be proud toown
and take care of?
AFFINITY
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The use of this method allows for a quick and visual identification of areas of weakness in 
a design, which can help provide a focus for the designer. To assist the user and help 
give an accurate rating, each of the indicators has been question, which can be used as 
guidance; these can be seen in Table 4.7.  
 
 
 
 
 
 
 
Table 4.7 – Leading questions 
 
It worth noting at this stage that in order to carry an assessment it is necessary that the 
designer or NGO has experience or knowledge about the design, to provide an accurate 
result. These ratings although reliable, are still subjective and designed to indicate 
strengths and weaknesses of a product.  
  
4.8 Chapter Concusions 
 
The aim in this chapter was to document and analyse products designed for long term 
development which alleviate poverty. In order to begin answering the research questions; 
‘Identify the characteristics of products used and distributed in LIEs’  and ‘What factors 
are required to create long lasting, effective products for LIEs?’. It was identified that 
there was currently limited data available on existing products, and no current 
understanding of what makes a effective and long lasting design. In order to answer 
Indicator  Leading Question 
Affinity Is the product something users will be proud to own? 
Usability Is the product easy to understand and use across different language barriers 
Functionality Does the product live up to the manufacturing claims? Has it been well engineered? 
Acceptability Is the product culturally suitable? 
Affordability Is the product in the prices range of local people, or can it be purchased using a loan? 
Reparability 
Can the product be maintained and repaired by a local 
tradesman, without significant skill or imported 
components?  
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these questions the chapter began by documenting existing designs and creating a 
taxonomy. The taxonomy was divided into five high level taxons in which product 
category were identified. This was followed by the identification of design method used 
and how the product was designed. Once created the taxonomy was tested with users 
and found to be an effective form of arrangement. This identification and arrangement of 
products has helped to answer research question one as it identified the characteristics 
of products used and distributed.   
In order to fully answer the third research question it was necessary to conduct further 
analysis on these products to identify factors which made them long lasting and effective. 
However, the results of this preliminary analysis revealed six key attributes, which 
indicate the success of the product design. In order to make this data available to users, it 
has been arranged into a spiderweb method which can be used by designers and NGOs. 
These are however, initial findings which have been based on second hand sources, and 
as a result are not conclusive. To address this issue and to further understand the 
attribute which can lead to successful design, further analysed will be carried out in the 
next chapter.  
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5.11 CHAPTER 5. Primary Study  
 
5.1 Introduction 
 
Within the preceding chapter a product analysis was carried out, which resulted in the 
creation of a taxonomy for Design for Development (DfD) products. This led to the initial 
identification of six product attributes, which when considered during the NPD process 
appeared to result in long lasting product outcomes. These initial attributes were 
subsequently arranged in spiderweb for the analysis of future and existing products. 
However, in order to fully investigate the importance of these attributes, it was decided 
that interviews, surveys and a case study would be carried out to provide the data 
required to refine and develop the framework. In addition, this further analysis would help 
to answer research question two; “How are these products deployed and what impact do 
CHAPTER
5. Primary Study
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they have on the community?” as well as continuing to answer research question three 
“What factors are required to create long lasting, effective products for LIEs?” 
In this chapter three different data collection methods have been used, allowing for 
methodological triangulation. Meaning, that if the conclusion of each method produces 
similar results, then validity is established (Yin, 2009), see Figure 5.1.  
 
Figure 5.1 – Triangulation method 
Each method has been used in line with the initial methodology, discussed in Chapter 
three, to generate a greater understanding of the factors required to create effective, long 
lasting products. Furthermore, each of these methods explores the subject in greater 
depth, providing a complete picture of the structure of NPD and NGOs who distribute 
these outcomes, see Figure 5.2.  
 
Figure 5.2 – Depth of primary data collection  
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The results and conclusion drawn from this data collection were established using a 
thematic analysis approach, which involved the creation of codes and themes (Robson, 
2011). The data analysis was exploratory in nature with themes generated from the data 
and not predefined (Tesch 1990 p139), this allowed for greater accuracy, while ensuring 
reliability and generalisation within the results, as previously described in Chapter 3. 
5.1.1 Chapter Objectives  
 
The intent of this chapter was to understand the NPD process, and how NGOs distribute 
products in LIEs. In addition, data collection was used to generate feedback on the initial 
product attribute spiderweb created in Chapter 4. This data can subsequently be used to 
help create a comprehensive framework. 
In order to achieve this, the following objectives were created:  
Objective 1 Survey NGOs and designers to identify current approaches to 
product design for LIEs. 
 
Objective 2 Interview NGOs and designers to gain further insights into the 
effectiveness of existing products.   
 
Objective 3 Document in the form of a case study the workings of a NGO in a
LIE. 
 
Objective 4 Obtain feedback on initial product spiderweb.
This chapter has been divided into three sections which splits each of the data collection 
techniques, and concludes by discussing the findings.   
5.2 Survey 
 
A survey was conducted in line with the objectives to identify current approaches to the 
design, development and distribution of products for LIEs. According to Robson (2011), 
surveys work best with standardised, fixed questions and minimal open-ended questions. 
With this in mind a survey was designed consisting of primarily closed questions with 
space for participants to add additional information if necessary.  
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5.2.1 Design 
 
The survey was split into five sections;  
- Background 
- Product Distribution 
- Product Design 
- Product Classification 
- Product Assessment 
Each participant was asked to answer questions from Background, Product Classification 
and Product Assessment. However, due to the nature of the questions and the 
experience of the participants, they were not all required to answer Product Distribution 
and Product Design. This was due to the fact that the questions related to product 
distribution were only relevant to NGOs who distributed final products. Likewise, the 
product design section was only relevant to designers. In some cases academics and 
students participated, although not directly involved with the industry, they were given a 
qualifying question at the start of each section. If their skills and experienced matched the 
requirement they were able to answer this section, otherwise they skipped to the next. 
This method is sometimes known as ‘Skip Logic’ which can be used to ensure that the 
correct data is gathered from relevant participants; Figure 5.3 shows how each of the 
questions were divided. 
 
Figure 5.3 – Questions for Survey 
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A complete set of questions is available in Appendix E. The survey was distributed on the 
internet; ensuring that it was easily accessible to all participants who were located around 
the world. Further advantages of using internet based surveys are;  
- Reliable results can be obtained quickly,  
- Reduced cost and environmental impact,  
- Complex skip patterns can be incorporated easily  
(Robson 2011 p246) 
The disadvantage, however, is that internet surveys, can suffer from a lack of 
participation, and many find that participants fail to complete the survey. This was 
minimised by ensuring it was short, easy to understand and had visual appeal. According 
to Mahon-Haft (2010) it has been found that good visual design has a direct effect on the 
number of participants who complete a survey and the subsequent quality of results. A 
further study found that, colour, shape, font selection, whitespace and screen 
organisation had a direct impact on response rate showed that: “aesthetically-displeasing 
screen design can detrimentally impact respondents’ behaviour” (Mahon-Haft et al. 2010). 
Norman (2004) also found that emotional reaction can also impact user behaviour on 
spiderweb surveys believing that it was important to create visually appealing designs to 
obtain good results. With this in mind and to ensure reliable and high quality results were 
gathered the survey was custom designed and embedded into a website named D4D, 
with the number four replacing the word for (www.d4d.org.uk). The website provided a 
brief overview of the research and allowed participants to enter their email address to 
keep up with the study. Figure 5.4 shows the home screen of the site.   
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Figure 5.4 – D4D website screenshot 
The survey was built using online software called ‘SurveyGizmo’ with styling added to 
ensure it fitted with the design of the website. Figure 5.5 shows the embedded survey.  
 
 Figure 5.5 – Embedded survey into website 
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5.2.2 Pilot Study 
 
According to Robson (2011), pre-testing is an important part of survey design and helps 
to ensure that questions are clear, simple and unambiguous. In order to test the survey a 
pilot study was carried out by doctoral research students from the Loughborough Design 
School and University of Birmingham’s International Development Department. In total 
nine students participated; five from Loughborough and four from Birmingham. The two 
institutions were chosen as they provided an accurate representation of the final 
participants’ discipline (as half would have a design background and half would be 
involved in international development). A link was sent to each of the participants along 
with an introduction to the project.  Each participant provided feedback in written form for 
changes and improvements. Six of the participants did not have any problems completing 
it. However, three participants raised the following concerns;  
- The product taxonomy was too confusing – especially the terminology  
- The taxonomy likert scale was too long 
- Product assessment likert scale was overwhelming and too long 
Evidence, therefore suggests that the term ‘taxonomy’ confused participants and 
consequently it was decided that this should be changed to ‘a method of categorisation’ 
to avoid confusion. Furthermore, a long likert scale had been used when asking 
participants opinion in the ‘taxonomy’ section, see Figure 5.6  
 
Figure 5.6 – Questions relating to taxonomy 
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Although comprehensive, it was evident that this also confused the pilot participants, with 
three dropping out at this point. It was therefore decided to split the taxonomy into two 
parts, firstly, asking participants about the highest level taxons (Health, Agriculture etc.) 
and then in a second table ask them about the design approach (for, with, by), a 
simplified version of the questions can be seen in Figure 5.7.   
 
Figure 5.7 – Likert scale in survey 
The final change was to simplify the likert scale for the attribute spiderweb to be 
consistent with the revised taxonomy questions.  
5.2.3 Methodology  
 
The survey was distributed on the internet to individuals involved in product design or the 
distribution of products for LIEs. Primarily, this consisted of design consultancies with a 
history of design for LIEs and NGOs who distributed these products. The overall size of 
the industry meant that the number of participants was anticipated to be relatively low. 
Participants were selected using the BOND directory of NGOs which consists of 350 
members (BOND 2013), of the 350 members 73 fitted the requirement for distributing 
manufactured household products to LIEs. Likewise, the overall number of design 
consultancies was relatively high, but the number of consultancies that work on projects 
for LIEs was low. When this was combined with widespread findings that there is a 
decreasing response rate with internet surveys (Tourangeau 2006) it was important to 
target relevant organisations to ensure accurate results and a reliable sample size. Borg 
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and Gall (1989) recommend that a minimum of 100 responses are required for a major 
subgroup, whereas a minor subgroup should have between 20-50 responses, to allow for 
generalisation and sample error. This research focuses on a minor subgroup meaning 
that 20-50 high quality responses were required to ensure reliability and generalisation.  
The survey was published on the internet and sent by email directly to 118 organisations 
(73 NGOs and 45 Product designers). It was active between 16 January 2013 and 5 
March 2013 (48 days), each of the participants were sent an introductory email, seen in 
Appendix D, which explained the project and the university ethics. These were adhered 
to while collecting data, by ensuring each participant’s information was kept confidential 
and they were able to withdraw at any time during the study. 
5.2.4 Findings 
 
Thirty-four participants competed the survey in full, with eight partially completing it. This 
gave a response rate of 28% which was in the recommendation from (Borg et al. 1989) 
and classed as a good level of response. A full set of results can be found in Appendix E. 
The spread of participants was relatively even, with 32.4% NGOs and 44.1% product 
designers. This was combined with a high level of experience with 55.9% having more 
than 5 years’ experience in the industry.  
A total of 19 participants, primarily NGOs, answered the introduction question; ‘Have you 
or your organisation distributed products to developing countries?’, 52.4% stated that 
they had regular experience in selling or donating products to locals. The products which 
were stated to be commonly designed and distributed included: 
- Water and sanitation products 
- Cook stoves 
- Children’s glasses 
- Solar powered lanterns 
- Medical equipment 
- Agricultural equipment 
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Typically, these products were donated by charitable organisations (72.7%) however, as 
seen in the literature there is a move towards selling products to users, which accounted 
for 9.1% of products mentioned above. When asked ‘Do you think that current products 
are adequate?’ 90.5% of NGOs said ‘no’, which shows a significant dissatisfaction with 
the current design solutions. 
The second section of the survey was aimed at designers as it related specifically to the 
design process. This was answered by 17 product designers; as four did not qualify. The 
results showed that 81% had recently designed a product for a LIE, designing a range of 
products, such as; 
- Water pumps and water treatment 
- Solar lighting 
- Health products 
However, when asked if the tools and current support for designers was adequate 57.1% 
felt there was a lack of support in the field, and this was in part responsible for “So many 
inappropriate ideas and solutions” the few existing tools such as IDEO’s HCD toolkit were 
said to be a “useful starting point for the inexperienced… but does not tell you how IDEO 
does their work” as a result there is a need to improve this support and standards. 
Following on from this question, when asked if they were aware of other tools for support 
90.5% were unaware that any other tools or guidance existed to help them, but 
responded that they would like guidance which would “help designers in this 
environment”. One participant stated they had used guidance in the past, which was the 
‘Appropriate Technology for Developing Communities’ framework, which aided the 
design process.  
These initial survey questions provided brief responses, with only a few participates 
elaborating on answers, however it did highlight that there was dissatisfaction in the 
industry from NGOs and designers who stated that products and methods of support 
were inadequate. However, the primary aim of the survey was to expose the initial 
taxonomy and six attributes to the participants to gain feedback. Both NGOs and 
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designers were shown the taxonomy with each of the categories described. A likert scale 
was used to gain feedback from participates. This involves asking them to rate each 
indicator from ‘strongly agree’ to ‘strongly disagree’. The use of this method was chosen 
as it currently has widespread use in surveys, and thus, familiar to most people (Garland 
1991). When asked about the taxonomy categorisation, 82% of participants agreed that 
the categories were ‘correct’ (see Figure 5.8) with ‘Education’, ‘Agriculture’ and ‘Health’ 
receiving the highest score. ‘Water & Sanitation’ and ‘Infrastructure’ received slightly 
lower scores, with some participants suggesting that ‘Infrastructure’ should be removed 
completely and the products split into ‘Communication’ and ‘Energy’. Finance, clothing 
and textiles were also proposed as potential new categories; however these went beyond 
the scope of the research and subsequently will not be included. Only four of the 34 
participants stated that there should be no change to any of the sections.  
 
Figure 5.8 – Do you agree or disagree with the proposed product categorisation? 
 
The next question in the section asked if the different design approaches were relevant; 
i.e. design for, with and by.  Again, the majority believed that the categories were 
appropriate and did not have any comments, see Figure 5.9. 
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Figure 5.9 – Do you think the three design approaches identified are relevant? 
The final section of the survey was focused on product assessment and exposed the 
participants to the six attributes previously identified. The first question asked if they 
currently assessed the products designed before they were distributed, with; 74.2% 
stated that they did use some methods of testing such as; lab tests, frameworks and 
product trials. However, 29% believed that these current methods were not always 
suitable and there was a real need for a simple tool which could be used to assess a 
product design. 
S1-34 Our partners overseas assess products; however it would maybe 
be beneficial for us to have a simple tool to determine whether 
particular products are appropriate. 
  
The final question asked the opinion and relevance of the six attributes, with the majority 
being satisfied with them and rated them highly, see Figure 5.10.  
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Designed BY
Designed WITH
Designed FOR
Do you think the three design approaches identified are relevant?
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Figure 5.10 – Do you think the assessment indicators are helpful? 
However, when asked if any should be changed or modified, the following suggestions 
were made; 
- Security can be an issue for slum dwellers, and should be included 
- Reparability is not always important, as a warranty is suitable 
- Durability and sustainability could also be added  
Additional comments included “who will choose, use and pay the dues?” (S1-05) 
meaning that there are many stakeholders involved and it is important to consider their 
interests or concerns in a project. Finally, one participant stated that it was hard to create 
a “one size fills all approach as it depends on the product.” (S1-18). 
5.2.5 Summary 
 
These findings highlighted that both NGOs and product designers do not feel current 
products are designed adequately with, NGOs believing that only 9.5% of current 
products were suitable for the environment. This lack of appropriate design was also 
recognised by designers who believed that there are many inappropriate solutions, and 
few tools or methods to assist them in the design of better solutions.  
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Previous literature searches did highlighted that designing for LIEs required a different 
approach compared with designing for MIEs, and it is for this reason that designers 
require a simple tool or method to determine how appropriate a particular product or 
solution is. Interestingly, the survey shows that despite recent trends in the literature to 
sell products to customers, the majority of products are still being donated, with only 9.1% 
being sold. This demonstrates that either these developments have not yet permeated 
down to an NGO level or that they are not being adopted readily as the literature 
suggested.      
In terms of categorisation (taxonomy) and the attributes spiderweb (indicators), there 
were a few suggested changes to the structure, but the majority of the participants were 
happy and had little to comment. However, in order to understand the participant’s views 
in greater depth, it was necessary to talk directly with the designers and NGOs to fully 
understand their thoughts and feedback. It is evident that this was one of the 
disadvantages of the survey method that responses were limited and subsequently it was 
decided to conduct semi-structured interviews. In order to maintain consistency and 
reliability at this point it was decided that the taxonomy and indicators attributes would be 
left unchanged.  
5.3 Interview 
 
The results from the survey provided an insight into the way NGOs and designers created 
and distributed products to LIEs. However, these findings alone were not conclusive, and 
somewhat limited. To generate a greater understanding of the issues faced when 
designing, developing and distributing products it was decided to carry out a series of 
semi-structured interviews. When this data is combined with the survey data it will allow 
for a general theory to be constructed, which is in line with a grounded theory 
methodology (Robson 2011). 
5.3.1 Methodology 
 
When choosing participants to complete the interviews it was important that they had an 
understating of either designing products for LIEs or distributing products to LIEs. It was 
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therefore decided to follow up the survey participants as they already possessed 
background knowledge of the research and were actively involved in the industry. Thirty-
four people responded to the survey over a two month period, of which three were 
excluded as they had an interest in the area but were not directly working in the sector. 
Therefore, an invitation was sent to all other participants requesting an interview. Due to 
the location of many participants it was decided to conduct the interviews via Skype as 
this allowed for a face-to-face discussion, without excessive travel. In accordance with 
University ethics all of the participants were informed that they were under no obligation 
to take part, they could end the interview at any time, company, employee and project 
data would be kept anonymous. In addition, they were each asked to fill in a consent form 
seen in Appendix F. All the interviews were recorded using a web plug-in for Skype, 
which enabled them to be transcribed, while removing identifying content.  Participants 
had a right to request any data held about them at any time during the study.  
In order to maintain reliability, all participants followed the same semi-structured 
procedure; 
- Invitation to conduct survey 
- Completion of survey 
- Invitation to participate in Skype interview 
- Upon acceptance participants received a PDF outlining procedure at least 12 
hours before participation 
- Interview conducted for approximately 30-50 minutes 
Each interview was conducted following a prepared procedure, seen in Appendix G. A 
total of 24 responses were received from a mix of product designers, NGOs and 
academics. However, five participants withdrew, or were unable to find time to conduct 
the interview. This brought the final total to 19 participants. All participants had at least 
five years of work experience in their field. All but two interviews were conducted using 
Skype; one was conducted over the phone and one in person, at the request of the 
participant. In both cases the same method was used to maintain reliability. A list of 
participants can be seen in Table 5.1. 
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No. Respondents Code Industry Type Position 
1 S2-01 Product Design Technology Specialist 
2 S2-02 Product Design CEO / Designer 
3 S2-03 Product Design CEO / Designer 
4 S2-04 Product Design CEO / Industrial Designer 
5 S2-05 Product Design Industrial Designer Manager 
6 S2-06 Product Design Industrial Designer 
7 S2-07 Product Design Designer 
8 S2-08 Product Design CEO / Designer 
9 S2-09 Product Design Director 
10 S2-10 Product Design Interaction Designer 
11 S2-11 Product Design Innovation Management 
12 S2-12 NGO CEO 
13 S2-13 NGO CEO 
14 S2-14 NGO Director of Innovation 
15 S2-15 NGO Technical Advisor 
16 S2-16 NGO Head of Public Health Engineering 
17 S2-17 NGO Head of Innovation 
18 S2-18 NGO Specialist Consultant 
19 S2-19 Academic/Consultant Development Expert 
  
Table 5.1 – Interview Participants 
As previously stated participants were a mix of product designers and NGOs working in 
the field, and were spread across the world, see Figure 5.11. Every attempt was made to 
ensure that the number of designers and NGOs were similar. However, due to the nature 
of the subject it was found that more designers volunteered to participate in the study.  
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Figure 5.11 – Location of participants 
Furthermore, before the interviews were carried out, the organisation type was 
documented to ensure the participants represented an accurate spread of the sector. 
Companies were categorised into the following types;  
- NGO (Non-government organisation) 
- Social Enterprise 
- Research Consultancy 
- For Profit 
The categorisation of each participant can be seen in Figure 5.12, as it was important to 
ensure the interviews came from a range of sources which accurately reflected the 
industry. Figure 5.12 shows the majority of organisations were either ‘For Profit’ product 
design companies or ‘NGOs/Charities’, there were some overlaps where companies had 
a mixed business structure.  
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Figure 5.12 – Company types of Participants 
Finally, the interview was split into four sections, with every participant answering the 
same questions. The semi-structured approach meant there was a pre-prepared 
interview plan, but also allowed the researcher a degree of freedom to change the order 
of the questions or to ask further questions and explore concepts which arose (Robson 
2011). At least 12 hours before the interview the participants were sent an ethical 
clearance form (Appendix F) and a PDF (Appendix G) which included a diagram of the 
spiderweb and taxonomy. 
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5.3.2 Design 
 
The interview began with a summary of the research, including the aims and objectives, 
background questions were then asked to gather demographic data which gave the 
participants’ time to feel at ease. The questions asked were; 
1. Name of interviewee 
2. Name of company/charity 
3. Position in company/charity 
4. Years of experience 
5. Number of employees in company/charity 
6. How many countries do you sell to? 
7. Company/charity structure 
The second section investigated the experiences the organisation had, and focused on a 
specific product they had designed, or distributed. One of the aims was to get a deep 
understanding of the success, failure and challenges faced by the designer or NGO; 
1. What products do you make/distribute? 
2. How are the products normally distributed? 
3. How do you assess/choose where to distribute? 
4. How do you evaluate the products you distribute? 
5. What are the biggest challenges you have faced in the design/distribution of a 
recent project? 
6. What do you think makes a successful product for a developing country? 
The third section of the interview asked participants to expand on their opinions of the 
taxonomy. They had already been primed for this, both through the survey and in the PDF, 
which ensured that they had been given time to think and reflect on the answers before 
giving them. These questions were; 
1. What is your opinion of the categories? 
2. Would you like to see any changed/added/removed? 
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The final section followed a similar style to the third, in which the participants were asked 
their opinion of the spiderweb and the indicators;   
1. What is your opinion on the choice of indicators?  
2. What would you like to see changed/added/removed? 
The interviews were conducted between 30 and 50 minutes each.  
5.3.3 Findings  
 
A discussed in Chapter 3, thematic analysis was used in analysis of the results. In this 
case the data was transcribed (see Appendix I for an example of a transcribed interview), 
read through, and notes taken by hand, this provided familiarisation with the text. The 
transcripts were subsequently coded using an inductive approach with no pre-prescribed 
coding patterns (Tesch 1990), the software used was NVivo. In total 231 codes were 
generated which displayed similar theoretical ideas (Robson 2011) these were then 
grouped into 40 themes which were placed into seven categories. In order to see patterns 
that might appear the number of occurrences of each code were documented. Pattern 
coding, as it is known, can be used to highlight commonly occurring codes, which can be 
used to find emerging themes. This method of data reduction enables causes and 
relationships to be evident (Miles et al. 1994). Table 5.2 and 5.3 shows a summary of the 
codes and the number of instances for each one. Codes, which have an occurrence 
lower than three would typically be excluded from studies as there would be insignificant 
evidence to support the concept. However, Braun and Clark (2006) argue that an 
increase in code prevalence does not necessarily mean that the theme/data should be 
discarded. In this study there were a range of industries and product types being 
represented and as a result it was felt that by excluding codes due to low occurrence may 
result in a loss of data and insights. For this reason priority was given to high occurring 
codes in accordance with (Miles et al. 1994), with low occurrences being included it they 
represented a unique area (Braun et al. 2006). 
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Table 5.3 – Pattern coding 
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The primary themes found in each category related to organisation structure, distribution, 
optimum design approach and experience from existing products.   
Business and design approach 
 
The environment NGOs and companies work in is constantly changing and becoming 
more competitive (S2-05, S2-07, S2-09, S2-14). In the past NGOs typically distributed 
products at zero cost to the recipients, however there are a growing number of private 
SMEs who are selling into these greenfield markets (S2-05, S2-14). Consequently, this 
has created a more competitive marketplace, where donor recipients have more choice. 
The added competition has meant that NGOs and SMEs (Social Enterprises) have 
needed to invest in innovation and product design.  
S2-07 
 
 
 
 
At the moment it has sort of been people scrambling together bits and 
pieces, sticking in a box and selling them. For the most part minimal 
investment in design and tooling. I think that market is going to change 
and people are going to put a lot more thought into their designs.  
This changing market has two consequences to an organisation, firstly additional funding 
is needed to support an increased NPD activity, and secondly a greater understanding of 
the user is also needed to ensure market needs are met. Funding is one of the main 
concerns for NGOs and product developers (S2-01, S2-02, S2-09, S2-10, S2-11); as 
currently there is a lack of money in the industry and although some participants were 
hopeful that funding would increase (S2-02, S2-07), many highlight that projects were 
often stalled or cancelled due to a lack of available funds; 
S2-09 
 
 
 
S2-17 
We did some really useful and valuable design for some organisations 
which weren't able to take it forward in a significant way, due to cash flow 
issues. 
 
It is an interesting set up here because we are living on donations from 
various organisations and we don’t have the same budget every year. 
 
The challenge of managing cash flow is especially important when the organisation relies 
on donor funding and this has a direct impact on the design activity, making it hard to 
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predict and allocate the budget correctly. S2-07 stated that there are a large number of 
grant funds available to organisations which are ‘invaluable’. However, when working with 
grant funding there are a number of limitations and restrictions which ultimately comes 
down to the fact that; 
S2-12 
 
It depends on the funder, where the funder is interested in funding, 
where the dollars are, that is the bottom line answer to most of our 
projects.  
 
This can be limiting for organisations which try to adopt a user centred design 
methodology as it can be hard to predict at the start of a project where it will lead and 
what the outcome will be (S2-14). A further consideration for these organisations is last-
mile-distribution, and how a product gets to consumers. Many of the customers/recipients 
are not connected to existing markets and their villages can be hard to reach (S2-05, S2-
06). This has been overcome, with some organisations employing local people in the field 
to sell or distribute products to rural villages (S2-09, S2-10). In fact, 39% of participants 
talked of the value of these community links and how important it was to the economic 
sustainability of the project. One participant described how the local people acted as 
product evangelists: 
S2-08 We also have an agent network with about 300 agents and growing. 
They are not employed by [company], they are normally product owners 
who are evangelists for the products. 
 
These local people sell products to their own or neighbouring villages, making a 
commission in the process. This inclusion of local people has allowed for better, faster 
and more accurate feedback to designers about product requirements (S2-11). As 
Easterly (2007b) stated if consumers are unhappy with a product or service they will not 
buy or recommend it to others. These discussions highlight the fact that many of the 
organisations require global supply chains and robust distribution channels (S2-03, S2-05, 
S2-10, S2-11). According to S2-05, S2-06, S2-09 and S2-10 designers should consider 
these elements from the outset of a project to ensure products fit into this system.  
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When the participants were asked how the organisation assesses its current products, 50% 
responded that they do not have any formal assessment methods. Some however, used; 
impact teams (S2-06, S2-09), matrix (S2-10, S2-13) and other internal measurement 
tools (S2-05, S2-13, S2-16). One of the most common methods found was to monitor the 
number of failed products and evaluate the problems which had led to the failure (S2-08). 
S2-08 We can monitor the number of failures, the return rate and that kind of 
thing. Then we do a number of reviews and evaluations regularly. 
 
According to S2-08 this type of evaluation is effective when the products are sold into the 
market and when the supply chain and distribution channels allow for products to be 
returned. In the case of SMEs and social enterprises this is achievable (S2-03, S2-05, 
S2-10, S2-11), however with a traditional ‘donation’ structure it can be very hard to get 
any feedback from the field as the customer has no way of returning a faulty product (S2-
08). Overall, organisations believe it is important to assess products while in the field, as 
this form of evaluation guides future product development and highlights weaknesses in 
the design.  
During the interview designers and NGOs were asked ‘what makes a successful 
product?’ and to describe examples of ‘successful and un-successful products’. The 
results showed that user-centred design, product trials and research to be the most 
effective, with 78% speaking of the value of understanding users.  
S2-05 We appreciate that we don’t think like our customers. We are not like 
villagers in rural Africa, so we really have to get their feedback; we 
always learn something when we talk to our customers.  
 
In some cases, it is not just understanding the user that was important, but involving them 
in the design process in a collaborative manner (S2-06, S2-11, S2-14, S2-145). This 
follows on from Murcott’s (2007) work which advocated the use of co-design, which was 
previously discussed in Chapter 2. However, S2-01, S2-02, S2-05 and S2-13 reported 
that the use of user-centred design can lead to bad decisions as users are not good 
designers and do not often know what they want or need. According to S2-13, this was 
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especially a problem when working with users in LIEs who had not been exposed to 
many designed artefacts in the past and not sure what to expect.    
S2-03 If you are designing with users you realise that users are terrible 
designers, they suck at designing. 
 
In addition, S2-17 highlighted that funders do not always see the value in user-centred 
design research, because it is expensive, often time consuming and in their opinion adds 
little value. Furthermore, donor and funding constraints often limit the amount of user 
research carried out in a project (S2-02) resulting in a weaker, less appropriate product 
outcomes which will fail to make an impact in the market (S2-08). In an attempt to avoid 
this many designers conduct field trials with the product (S2-03, S2-04, S2-13, S2-18), 
enabling them to learn from mistakes and improve the design.  
S2-03 You have to test things out with them, you have to try, modify, take it 
back and try again, in an iterative cycle.  
  
S2-01, S2-04 and S2-14 stated that this process was normal in any project and that 
designing for LIEs should be treated like any other Industrial Design project. S2-11 went 
further by proposing the best approach was to have the design studio based in the county 
the products are being designed for. In this way they have direct access to the local 
market and can ensure there is a genuine need for the product, while treating the design 
process as an MIE. This approach has been advocated in the literature by Papanek 
(1972) and Polak (2008), who stated that typically, a product is designed to increase 
education, income, health or quality of life. However, S2-01, S2-03, S2-10, S2-11, S2-14 
and S2-15 believed that identifying an initial need was also fundamental to the success of 
a solution and can often be overlooked in the design process of this kind.  
According to S2-04 once the products have been distributed the lack of easy 
maintenance and consumables were the big concern for users. S2-04, bluntly described 
how if a product runs out of consumables it would be neglected.  
S2-04
 
If it runs out of consumables then it is never used again. The only 
people who reorder consumables are NGOs.   
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In addition to distribution, manufacture and consumables S2-04, S2-13, S2-15 and S2-17 
highlighted that products had to fit easily into the life of users and in turn users have to 
understand the benefits. If this is done then the product is likely to be continually used, as 
seen in the quote below. 
S2-03 The continued use comes really down to the user experience, so if it 
works and makes your life better in some way and not too much 
harder in terms of maintenance and cost, they are more likely to 
continue using it. 
 
Although users are likely to neglect products with high maintenance and consumables 
(S2-04), there is a demand for new product content as users enjoy the idea of updating, 
upgrading or enhancing the product offering. S2-04 and S2-13 stated that although not 
always possible to fulfil, users had the same aspirational desires that are commonly 
found in MIEs. 
S2-03 
 
Even if the consumer is living in abject poverty, they are still in a global 
environment. People, as human beings, are still extraordinarily 
aspirational and they want nice things, they want things that add value 
to their lives, that are attractive, that improve their status. 
 
This aspiration leads users to want to own the latest product or look to the organisation to 
create a new version, extra content or something that can display and enhance their 
social status (S2-02, S2-04). One way to achieve this is to design for scale, bringing the 
manufacturing costs down while serving a greater number of users. This was advocated 
by Polak (2013) in which he stated; “design for scale from the beginning should be the 
central focus”. This has been recognised by a number of participants, (S2-03, S2-05, S2-
06, S2-07, S2-08, S2-11, S2-14, S2-15 and S2-16) who believe to make a real difference 
designers need to design for scale, which reduces cost and ensures more users have 
access to the product.   
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Taxonomy 
 
The second section of the interview focused on the taxonomy and asked ‘if there was 
anything the participants believed was not a true representation of the industry’. 
Responses to this section were limited in depth compared with the other sections, but 
overall the response was positive, with 44% of participants stating that the taxonomy was 
useful and relevant.   
S2-15 I really like your taxonomy and I think it is a great start. 
Seven of the participants (S2-03, S2-04, S2-06, S2-08, S2-10, S2-16 S2-17) believed 
that the taxonomy should be used with the assessment spiderweb, with some form of 
weighting applied to the indicators based on product category type. S2-07 and S2-15 
stated that the taxonomy was too broad, making it too generic to be of much use. One 
participant (S2-15) did not like the idea of classifying products in the first place and stated;  
S2-15 
 
I always say that one person’s filling system is different from 
another person’s. So why do you need to categorise in the first 
place?  
 
Furthermore, eight of the participants suggested changes to categories. This included; 
dividing ‘water and sanitation’ into two categories, and dividing ‘infrastructure’ into 
‘communication’ and ‘energy’. These changes matched the proposed changes 
suggested in the survey and are further explored in Chapter 6.  
Product spiderweb  
 
In the final part of the interview participants were shown the spiderweb and asked their 
opinion of the indicators. In addition they were asked if any should be added, removed or 
changed. The responses have been split into two categories;  
- Framework design  
- Indicator selection  
Pattern coding was used to group the responses into codes and then group codes into 
themes, as summarised before. A summary of the results can be seen in Table 5.4.  
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Table 5.4 –Pattern coding
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The assessment framework received positive comments from both NGOs and designers. 
The majority (S2-01, S2-05, S2-06, S2-07, S2-10, S2-12, S2-14, S2-16) liked the design 
and the form of a spiderweb, one participant (S2-01) stopped the interview midway to say; 
S2-01
 
This tool for identifying the gap I think is spot on. The fact you didn't 
see much out there is true. I think what you guys are doing is great 
and it is a great place to focus. I wanted to get that out before I forgot.  
 
Other participants responded in a positive manner, with many commenting that the tool 
was very good (S2-05), clear (S2-07), helpful (S2-12) and impressive (S2-06) at showing 
if a product will be successful.  
S2-07
 
I think that it is really good, I think it is really clear and shows it really 
clearly, it graphically shows if a product is a winner or not.  
S2-09
 
I like the spiderweb design that you have. I think that having some 
clear visual can help articulate what you are talking about is really 
helpful.  
 
There were a limited number of reservations; five of the participants (S2-02, S2-04, S2-12, 
S2-14 and S217) wanted to ensure that the tool did not promote a ‘one-size fits all’ 
mentality to product design and this would be counterproductive. While, S2-03, S2-10 
and S2-11 wanted the tool to be flexible, and allow for different product types to be 
analysed.  
S2-03 You will find that some products score high in certain areas and low in 
other areas; you don’t have to have five in each quadrant to make it a 
good product, for what it needs to do.  
 
The concept of a flexible framework fits with the categorisation given to products in the 
taxonomy, and was suggested by some participants that if these were combined it would 
be a very useful tool (S2-15). This would mean that each product category could have a 
different weighting in the indicators.   
S2-19 You are putting equal weight on each of the measures, but I am not
sure they are all weighted the same.  
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This idea was expanded further with the proposal for a ‘gold standard’ to compare 
products against, according to S2-01 and S2-04 if an apples-to-apples comparison was 
conducted the assessor would only find the best of that product type and not the optimum 
design overall. In addition, S2-01, S2-09 and S2-12 raised the question about the 
neutrally of the assessor, and who is conducting the assessment in the first place, as this 
could have an impact in the overall results. 
S2-12 I mean who is to say what is/isn’t culturally suitable? … Affordability, 
it means different things to different products and different people. 
  
The final section investigated the individual indicators used in the spiderweb, to 
understand whether they are appropriate and relevant. Overall, the majority of the 
participants (72%) agreed with the indicators used, believing they were helpful (S2-12) 
and covered the main aspects needed in the design process.    
S2-08
S2-17
I think that it is great and very helpful and covers a lot of very 
important topics. 
 
You are very close to a very good assessment tool.   
 
When participants were asked “what is your opinion of the indicators?” the majority of 
participants (61%) stated that the most important factor for a successful product was 
‘Affordability’ to the local population. According to S2-18, not just the initial product cost 
but also the continued maintenance cost of the product;  
S2-18 If it is about the low-income part of the population then of course the 
affordability is a big issue. … How much does it cost to buy the whole 
thing and how much does it cost to honestly maintain. 
However, S2-05 stated a balance was required between creating an affordable product 
while ensuring it is of high quality. S2-09 agreed stating that if the focus was purely on 
price and the product was of low quality then it will likely fail prematurely, giving little 
benefit to the user; 
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 S2-05 I think that value for money is critical; I think a lot of people can err on 
one side or the other, where they are so focused on getting the price 
down. 
This is in part because if users in LIEs purchase these products it represents a large 
investment and they have to be sure that it will last and benefit their lives. One participant 
(S2-07) described how buying a solar powered LED light was equivalent to purchasing in 
Apple Mac Book costing £1000-2000. S2-07 stated that when spending that amount of 
money it was important to make the right decision, and ensure the product will benefit the 
lives of the users. In addition to cost and quality, desirability and affinity were shown to be 
crucial to participants (S2-01, S2-07, S2-12, S2-13, S2-14, S2-15) and often something 
previously overlooked by aid agencies and product distributers.    
 
 
 
Participants (S2-01, S2-15) linked affinity back to affordability stating that if the user 
wants something badly enough they will find the money to pay for it. This could be in the 
form of a loan or other finance options. However, with either purchased or donated 
products, it is necessary to ensure that spare and replacement parts are easily available 
at an affordable cost because, as S2-17 stated, “If you can’t repair it they will throw it out 
instantly” (S2-17). Participants S2-03, S2-05 and S2-09 believed that although 
reparability was important it was only suitable for some products and a warranty was just 
as useful, if not more beneficial to some users. This is typically the case for products with 
complex electronics where reparability would not be appropriate. S2-03 stated that the 
key with a warranty was that it had to be easy to return and receive a replacement. This 
does however; enable designers to create more complex products which can be sealed 
by the manufacturer, making them more durable. 
Furthermore, the durability of products was highlighted by S2-03, S2-05, S2-08 and S2-
12 as an important factor in the design, as typically LIEs are hostile places where 
S2-19 A developing country is no different, people want to own products that 
give them some kind of status and it is something they are proud to 
own. It is not pure functionality. 
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products can receive excessive use and wear (S2-08). The final point raised during this 
part of the interview highlighted a lack of reference to sustainability (S2-4, S2-9, S2-13, 
S2-15, S2-17) and the benefits a product can have to the wider environment (S2-01, S2-
04, S2-16, S2-17).  
 
 
This is an important aspect for many product developers as they desire to create long 
lasting products which are sustainable and provide community benefit.  
 
5.3.4 Summary 
 
 
The interviews with designers and NGOs aimed to provide a greater understanding of the 
industry and what makes a successful product for LIEs. Across the themes it is evident 
that funding is an important factor for NGOs and designers, despite claims that the 
industry is growing and becoming further developed, there is still a lack of significant 
funds. Participants stated that often projects were put on hold or the design and 
development work was limited. It was evident that participants were keen to explore UCD 
methods; which have been growing in popularity, but it is unclear how many 
organisations currently employ these methods. Lack of funding appears to be a further 
prohibiting factor in the use of UCD as many of the grant funders fail to value user 
research. However, despite this lack of funding, findings suggest that the majority of the 
industry recognises the value of testing products in the field and gathering feedback from 
users.  
Distributing products to local markets is a key part of the process, with some 
organisations using product evangelists to sell or distribute products. The use of local 
people provides a number of benefits; firstly the designer can get greater feedback on the 
design of the product, and secondly the use of locals can help make the business 
sustainable in local markets. In addition, many participants spoke of meeting the desires 
S2-18 I think that the environmental impact is not directly visible for the user 
in the beginning, but we have to think about it.  
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of the users, and wanting to ensure products would meet their aspirational needs. It was 
highlighted that many users from LIEs were aspirational and desired products which were 
well designed, stylish and good quality. According to participants this element was often 
neglected when designing for LIEs, but in a more competitive market and a focus on 
users, the desirability of a product is beginning to become important.   
While discussing the product taxonomy the majority of participants were happy with the 
design and only made a few suggested changes. These changes are in line with the 
survey data which will be explored further in Chapter 6. It is however, worth noting that 
participants believed the taxonomy would be a useful tool and assist in cataloguing and 
arranging products designed for LIEs. The final part of the interview asked participants 
about their view on the Assessment Spiderweb and the indicators. The majority of 
participants agreed with the method of assessment and indicators chosen. Suggestions 
were made for improvements to the framework which included addressing sustainability, 
desirability, and the personal attachment users had with products, which again have been 
discussed further in Chapter 6. 
5.4 Case Study  
 
Following a survey and interviews, the final part of the Primary Study involved creating an 
in-depth case study of one of the organisations interviewed. This enabled the 
documentation of the design, development, manufacture and distribution process of 
products for LIEs. A case study methodology was selected as it enabled the researcher 
to build upon data from the interviews and survey. Observations, interviews and 
information from company documentation were used to complete the case study, which 
helped build a picture of the organisation and triangulate the previous findings.  
5.4.1 Design 
 
A case study typically includes a combination of data collection methods which are 
combined to create a ‘picture’ of a situation or scenario (Yin 2009). Simons (2009) stated 
that three different qualitative data collection methods are commonly used to facilitate this; 
document analysis, interviews and observations. In line with this recommendation the 
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researcher decided to use the above methods of data collection for the case study, 
consequently this provided additional methodological triangulation. According to Yin 
(2009) triangulation is a key component to case study design, if two or more participants 
reported (independently) an occurrence then this provides confidence in the result 
obtained. Figure 5.13 depicts how the triangulation methods interact with each other.  
 
Figure 5.13 - Triangulation of Case Study 
The organisation studied was selected from the interviews conducted in Section 5.3. 
Each of the participants were contacted and asked if they would like to take part, of the 
18 participants, two showed interested and were happy for the researcher to visit and 
document the process. The availability of the organisation and the researcher meant that 
it was decided to visit a Social Enterprise which worked in Myanmar. Letters describing 
the invitation can be seen in Appendix J. In addition, the Design Research Society (DRS) 
provided funding to support travel expenses. While in Myanmar ten interviews were 
carried out with the design team, manufacturing team, distribution team and impact team. 
Each interview adopted a semi-structure approach and lasted between 20-30 minutes; a 
breakdown of the interviews can be seen in Table 5.5. The semi-structured approach to 
the interview was the same as the interviews carried out in Section 5.4, with a list of 
questions found in Appendix K.  
 
Triangulation
Triangul ation
Survey
Interview
Case Study
Interview
Obse rvation Docume nt anal ysis
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No. Code Data collection Participants Position Nationality 
1 S3-01 Interview Senior Product Designer Myanmar 
2 S3-02 Interview Manufacturing Manager Singapore 
3 S3-03 Interview Manufacturing Manager USA 
4 S3-04 Interview (Translated) Sales Coordinator Myanmar 
5 S3-05 Interview Knowledge and Impact Team Leader USA 
6 S3-06 Interview (Translated) Sales Staff Myanmar 
7 S3-07 Interview (Translated) Sales Staff Myanmar 
8 S3-08 Interview (Translated) Sales Staff Myanmar 
9 S3-09 Interview (Translated) Sales Staff Myanmar 
10 S3-10 Interview (Translated) Sales Staff Myanmar 
 
Table 5.5 – Case Study Interview Participates 
Observations were also carried out in the organisation and recorded through note taking 
and photographs. Particular focus was paid to the manufacturing and assembly of 
products and how the designers interacted with this part of the process. It was important 
to observe this part of the process in situ as it was previously very difficult to generate an 
understanding of the challenges faced while interviewing remotely. The observations 
were carried out over three days as shown in Table 5.6.  
No. Code Observation Method Observed Activity Duration 
1 S3-11 
- Photographs 
- Note taking 
- Analysis of sample 
components 
Component Manufacture 3 hrs 
2 S3-12 - Photographs - Note taking 
Product assembly of 
three product lines 4 hrs 
3 S3-13 - Note taking Design Team concept brainstorm 1.5 hrs 
 
Table 5.6 – Case Study Observation Methods 
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The nature of the organisation meant that there were a mixture of nationalities and not all 
the employees spoke English. As a result a number of interviews were carried out with a 
translator. Since language is at the heart of most qualitative research methods, it is 
generally accepted that speaking the native language is standard for all ethnographic 
research (Inhetveen 2012). However, when it is not possible to either speak the native 
language or learn the language the researcher has to rely on a translator. The basic 
problem with this is that every translation involves interpretation of meaning by the 
translator when relaying information from the researcher to the participant and back. This 
can mean that the researcher may have difficulty understanding how native people think 
and perceive the world (Spradley 1979). To overcome this Scheffer (2008) identified two 
types of data collection methods which can be used with a translator, these being; 
- Reprehensive scheme, in which the translation is as literal as possible  
- Performance scheme, in which the translation is provided in a conversation form 
Both schemes provide a ‘correct’ translation but differ in their proposition, for example a 
reprehensive scheme will provide an accurate account of the conversation, but this may 
be distorted by a lack of cultural understanding (Inhetveen 2012). Typically, this is carried 
out by recording the interview and translating it precisely (word for word) after the event. 
Alternatively, a performance method allows for the translation to be carried out during the 
interview process. This enables greater discussion and follows up with questions but 
limits accurate verbal and grammatical construction used by the speaker (Inhetveen 
2012). These techniques can be combined, where an interview is recorded as well as 
being translated in situ. However, this requires a highly proficient written and oral 
translator. During this study a translator was used who had excellent verbal skills but 
lacked high quality written English. For this reason the study adopted a performance 
scheme, which allowed for follow up questions and flexibility in the interview. As a result, 
it was not possible to have a direct reprehensive transcript due to these constraints and it 
has been recognised that there has been a slight loss in verbal and grammatical 
construction. However, it was decided that it was more important to have a flexible, oral 
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interview structure which ensured that there was no loss in cultural understanding and 
enabled the interviewer to fully understand the issues which arose.  
The interviews were recorded and the translation was transcribed in line with a semi-
structured interview approach as previously discussed. The analysis of the interview was 
conducted as before using thematic analysis (Robson 2011). This is because 
(Oevermann 2008), believes that a translation script should be treated the same as any 
other interview transcript to maintain consistency. 
5.4.2 Findings 
 
 
 
 
 
The case study findings have been broken down into five sections which outline each of 
the stages a product goes through from idea generation, to manufacture through to 
distribution. The analysis of each stage enables the researcher to highlight strengths, 
weaknesses and challenges experienced by organisation to create a ‘picture’ of the 
organisation as a whole. The sections are: 
- Background 
- Approach to product design 
- Manufacturing implications 
- Product assembly 
- Product distribution / sales  
 
 
Background 
 
Myanmar (Burma) is located in Southeast Asia (see Figure 5.14) and is a country with 
historically low growth and high rates of poverty (Dapice 2013). Myanmar’s population 
currently stands at approximately 60 million people; of which 64% are employed in the 
agriculture sector (Sovacool 2013b) and only 13% have electricity (Grundy et al. 2014). 
This makes Myanmar the least developed country in Southeast Asia and the ‘worst 
performer’ in terms of economic and social progress (Dapice 2013).  
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Figure 5.14 – Myanmar’s location 
In 2010, the country’s GDP per capita was $1700, compared with more than $4900 in 
neighbouring Thailand (Sovacool 2013a). According to the International Monitory Fund 
(IMF) this placed Myanmar #164 out of #185 nations in the world. However, during the 
1950s and 1960s Burma (as it was then) was one of the leading countries in Southeast 
Asia with high growth rates and a good standard of living (Dapice 2013). The decline 
started in 1962 when the country was taken into military rule in a coup which lasted 50 
years. During this time Myanmar was isolated from the rest of the world and received a 
reputation for being an authoritarian state (Kaplan, 2008) with poor policies and sporadic 
conflicts (Dapice 2013). This resulted in a high level of poverty and a lack of economic 
development which left Myanmar in the bottom half of the bottom billion people in the 
world (Ibid). However, in 2010 the government held the first national election in 20 years 
and has slowly started to move towards a transparent democracy (BBCa 2014). This has 
resulted in new opportunities for international businesses to enter the country as the 
economy is rapidly developing. Consequently, a number of NGOs and Social Enterprises 
continue work in the country to alleviate poverty in the poorest areas. Typically, the 
poorest people live in remote villages with limited accessibility or opportunity to product or 
services. This can create a challenge for NGOs, as it is often hard for them to identify and 
deliver aid needed. This case study documents a social enterprise which has been in the 
country since 2004 and built a network of people, allowing them to access 80% of the 
population.  
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Approach to product design 
 
The core design team is made up of six full time employees which are a mix of western 
educated mechanical, electrical and graphic designers, in addition to, Myanmar nationals 
who have been trained in design methods. The team fluctuates regularly as does the flow 
of individuals in the company, which is typical for overseas, charitable, organisations as 
people are often seconded for a limited amount of time. As a result the team work on a 
yearly design and development cycle which coincides with the agricultural calendar and 
the busy sales season. The researcher found that the design team adopted a user 
centred design approach, believing that design thinking was a crucial part of the NPD 
process. It was evident that this was fundamental not only to create functional products 
but also products that are desirable. From experience the designers’ stated that desirable 
products result in increased user uptake and continued use (S3-01). In addition, the 
nature of the location means that the design team spend a large amount of their time not 
only designing products but also supporting the manufacturing and distribution process. 
This is because design studio is based close to the ‘industrial zone’ of the city where the 
products are manufactured and the level of skill and knowledge level of the manufactures 
is limited. This close proximity does however, enable the designers to be involved in the 
manufacturing process and easily make changes as the product develops (S3-02). 
However, having the design team situated in Myanmar is not typical for many charitable 
organisations, but it does provide easy access to the field and enables them to test 
concepts and ideas with users. Figure 5.15 and 5.16 show the design and testing facility.  
 
 
Figure 5.15 – Design prototyping area 
 
Figure 5.16 – Design testing area 
According to the designers the product briefs are typically formulated from a combination 
of market research and business planning (S3-01). The organisation has a number of 
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products which they work to improve each year, as well as new product ideas and 
solutions. Although all the products designed by the organisation are manufactured 
locally, they do import and sell other products which have been designed and made in 
other countries.     
 
Manufacturing implications 
 
The products designed by the organisation are manufactured in the local ‘industrial zone’ 
which consists of a number of ‘tin huts’ (see Figure 5.17) with a variety of machines and 
processes, (see Figure 5.18). Injection moulding machines presses and welders are 
available to carry out basic component production. The level quality is a continual 
challenge for the designers as there is a lack of skill and quality control. Interview S3-02 
stated that many of the processes rely on manual machine operators; which means that 
the quality of the component can depend on which machine operator was working that 
day. If the products were manufactured remotely then this would not be a problem as 
quality control and mechanisation would be available. According to S3-04 there was no 
difference in user uptake and the performance, depending on where the product was 
produced “as long as it meets an objective and is well done” (S3-04).  
 
 
Figure 5.17–The Industrial Zone 
 
Figure 5.18– Press Machine 
S3-01 and S3-02 believed that the advantage of local manufacture is that it supports the 
local economy, providing skills and jobs. However, due to an insufficient skill base in the 
country a large amount of the organisation’s time is spent educating locals, which has 
become part of the design process. A further challenge raised by interviewee S3-01 was 
that it is hard to obtain or even specify the materials used in production. When asking a 
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manufacturer which plastic he had used in a mould the manufacturer responded ‘battery 
covers’, Figure 5.19, 5.20. This lack of knowledge, skill and access to materials presents 
a number of challenges which is summed it up in this quote.  
 
 
 
 
 
 
 
Figure 5.19 - Injection moulded  Figure 5.20 - Injection moulders family – sorting 
components 
 
 
Product Assembly 
 
Once the components are made the products are assembled using local labour. Further 
time is spent educating the locals to ensure they have the skills required to assemble 
products. Simple jigs, mounts and a form of quality control have been implemented to 
ensure that products are manufactured to the correct size and tolerance see Figure 5.21.  
 
Figure 5.21 – Product assembly line  
S3-05 
 
 
Manufacturing in Myanmar is very basic and limited. When we started 
we used to show our drawings to the manufactures and they would not 
understand them. They had never seen an engineering drawing before 
and didn’t know how to follow / read it. I think it is a both a blessing and 
a curse being here.  
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Furthermore, western educated engineers work alongside Myanmar nationals to improve 
standards and reduce production time.  
Sales and distribution  
 
Products are sold throughout Myanmar using a network of approximately 130 sales 
agents (S3-06). Each agent works on commission and has a dedicated sales area, 
typically an agent is a farmer who bought the product and acts as a product evangelist 
(S3-07, S3-08, S3-10). The organisation registered as a not-for-profit Social Enterprise 
and believes that to be sustainable their products should be sold into local markets and 
not given away. This approach is an example of the changing attitude of some charities 
which has embraced Prahalad (2006) and Polak (2008) approaches. Approximately 70% 
of all products are sold on finance (S3-03, S3-08), with repayment plans ranging from five 
months to two years. Sales agent’s S3-07 and S3-09 report that, compared to the 
majority of other products in Myanmar, these are of higher quality, which, in their opinion, 
makes them easy to sell, but presents a challenge as they quickly saturate local markets 
and as a result often the sales men often have limited income to rely on (S3-05, S3-09, 
S3-10). More specifically, S3-09 believes that the organisation does not make enough 
new products and as a result, he has nothing new to offer his customers.  
5.4.3 Summary 
 
This section illustrated the design, development, manufacture and distribution of products 
for a social enterprise working in Myanmar, from which it was possible to generate a 
picture of process. It was highlighted that there were a number of additional 
considerations when designing and manufacturing products in the location. Firstly, in this 
case study, the use of user centred design was adopted and could easily be utilised, 
providing direct feedback from users. The use of locals in the design team ensured that 
products were suitable for the market. However, the case study also highlighted that a 
considerable amount of time was spent during the design process educating the local 
manufactures and ensuring quality control. Interestingly, it made little difference to the 
user whether the product was manufactured locally or imported, as long as it functioned 
well.  
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5.5 Discussion 
The combination of data collection methods involving surveys, interviews and a case 
study found that there is currently a mixture of approaches to the design and 
development of products for LIEs. Primarily, organisations agree that the adoption of a 
UCD methodology produces the most successful product outcomes. However, this can 
be hindered due to a lack of finance and support from donor/funding organisations. 
Currently, the majority of organisations rely on these funds and are ultimately at the 
mercy of where the funder decided to spend the money, as existing funders are sceptical 
about the application UCD and less inclined to support its use. Interesting, there is an 
awareness of the benefits of UCD by the majority of designers interviewed, but few 
products have demonstrated this in practice. An exception to this can be seen in the case 
study of an organisation based in Myanmar (Section 5.4), where the close proximity they 
have with the end user allows them to fully undertake a UCD methodology, which has 
informed design decisions. However, the case study also highlighted that products which 
were designed outside of the country, with arguably little UCD, perform equally to the 
products designed and manufactured locally. This could in part, because users do not 
know what they want, especially when the users based in LIEs are not used to 
manufactured products in the first place. Aside from UCD, it was evident from the three 
studies that supply chains and distribution are a fundamental part of the process and 
should be considered in the initial design stages. The nature of LIEs means that many of 
the most vulnerable users are not connected to local markets and supply chains, which 
means it is difficult to provide them with essential products. In addition, it was highlighted 
that the need for a product should be properly defined during the start of the project to 
ensure the product is suitable. Products meeting needs, such as health, education and 
water & sanitation are often donated, whereas there is a small trend to use market based 
approaches and sell products to users. Although highly prevalent in the literature, there 
are few examples of this being widely adopted, with only 10% of the initial participants 
stating that they sold essential products to users. However, it was clear that organisations 
are beginning to see the poor as customers and not purely charity recipients. One 
participant stated that the market was becoming more competitive and organisations 
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were looking to design to distinguish their product offering and develop better solutions. 
Again, there were discussions about creating more desirable, aspirational products, yet 
few organisations have implemented this. Many organisations (90% of NGO surveyed) 
were aware that current products are inadequate and have done little to reduce poverty. 
This may in part be due to the lack of support for designers and NGOs which would 
enable them to understand fully the strengths and weakness of their designs. As 
discussed in Chapter 4, one possible method to assist designer and NGOs was to 
identify factors which lead to a successful product outcome. By combining these 
indicators into a spiderweb for product assessment it could be used at the start of a 
design project to guide decision making and ensure the designer has considered all the 
aspect for a good design. In order to test these indicators, participants were first asked 
from experience, to discuss factors which they considered to be important when 
designing for LIEs. Results showed that key areas such as affordability, reparability, 
usability were first and foremost, which was unsurprising considering the environment the 
products were designed for. However, there was also recognition for the desirability and 
affinity of the product, with a number of participants stating that these were equally 
fundamental for long term use and uptake. Some participants believed that to increase 
the connection users had with a product they should purchase these products, as this 
would represent a large investment which should lead to increased recognition of value. 
Additional factors which were deemed important included the durability of the design and 
the sustainability of the solution. Sustainability, was discussed in two frames; firstly 
sustainability in terms of the materials and end of product life and secondly participants 
were concerned for market sustainability, ensuring that the company was self-sustainable 
or that the product did not have a negative effect or local markets.  
5.6 Chapter Conclusions  
 
In this chapter it was found that there were various opinions regarding the design of 
products for LIEs, and methods which organisations currently employ. The use of a case 
study enabled further insight into the challenges faced by these organisations, and 
highlighted the use of UCD in the field. The opinions expressed in the interviews, were 
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aligned with most participants stating that there was a need for a tool or support 
mechanism as currently there are too “many inappropriate ideas and solutions” (S1-09). 
Consequently, the concept taxonomy and spiderweb indicators received positive 
feedback from the majority of the participants, with one participant even stopping the 
interview half way through to express his agreement with the direction the research was 
taking. This further highlights the need for such a resource which will be developed 
further in the next chapter.  
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6.11 CHAPTER 6. Framework Design  
 
 
 
6.1 Introduction 
 
In Chapter 4 the finding from the assessment of 64 products lead to the identification of 
six indicators for product success. These indicators were developed using secondary 
sources in line with a grounded theory approach. To test these initial finding and 
investigate further a survey, 18 interviews and a case study were carried out in Chapter 5. 
The results from the data collection highlighted that participants felt there was a lack of 
support in the industry and consequently liked the initial spiderweb method, believing the 
indicators were useful and accurate. However, the additional data and comments from 
participants highlighted that the assessment method required refinement, to ensure it 
encompassed all areas of design for development. Furthermore, participants were 
CHAPTER
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generally satisfied with the taxonomy, but did suggest the refinement of some aspects. 
Subsequently, within this chapter the product taxonomy and spiderweb are refined in line 
with recommendations. This is followed by proposing a format for the general 
arrangement of the framework to make it easy to use and accessible for both NGOs and 
product designers. During the second part of the chapter, a pilot study using the revised 
framework was carried out at Nottingham Trent University, UK. The results from this have 
been used to inform the final section, which documents the development of the final 
version of the framework. The iterative nature of this chapter continues to follow a 
grounded theory methodology by which the theory is continually developed through the 
interpretation of data, which is used in turn to inform and refine further studies (Charmaz 
2006).  
6.1.1 Chapter Objectives  
 
The intent in this chapter was to design an appropriate and usable framework for product 
designers and NGOs to help create longer lasting, usable products for LIEs.   
In order to achieve this, the following objectives were created:  
Objective 1 Using data from Chapter 5, refine the existing framework  
Objective 2 Design a tool which is usable by designers and NGOs 
Objective 3 Test the tool to identify strengths and weaknesses 
 
Objective 4 Finalise the tool design based on feedback. 
This chapter has been divided into three sections; the first outlines the framework design, 
followed by a pilot study and finally the chapter concludes by refining the design of the 
tool. Additional method  
6.2 Framework  
A framework is the structure given to support or enclose elements (Collins English 
Dictionary 2011), in this case a framework was used to encompasses methods created to 
support designers and NGOs. These initial methods were created during Chapter 4 and 5. 
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As previously discussed these studies confirmed the proposed methods were of value 
and appropriate, but also highlighted the need to revise and expand the framework, 
taking into account additional insights and feedback gained, see Figure 6.1.   
 
Figure 6.1 – Framework design  
The use of design tools is common in industrial design and design research; however it 
can be difficult to develop a tool that is accepted by both researchers and practitioners 
(Stolterman et al. 2008). It has been suggested by Newman and Landay (200) that 
designers rely heavily on tools, especially the more experienced designers. After 
cataloguing a number of tools Stolerman (2008) concluded that design tools fit into one of 
two categories; tools to assist thinking and tools to assist outcome. 3D CAD, for example, 
can be used to assist the creation of an artefact (outcome), whereas IDEO’s HCD 
publication supports the use of design thinking (Stolterman et al. 2008). In this research 
tools have been development to assist designers thinking, ensuring they have considered 
all areas of the design process for LIEs. These tools have been combined to form a 
framework seen in Figure 6.1. The first step towards this was to refine the taxonomy and 
spiderweb in line with data gathered in Chapter 5, this was competed in three stages; 
- Update the categories seen in the taxonomy 
- Revise the assessment indicators 
- Add further information to provide improved assistance to product designers 
 
 
 
Framework
Taxonomy
Additional
Method
Additional
MethodWeb
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6.2.1 Taxonomy Categories  
 
Results showed that the majority of participants agreed with the taxonomy design and 
stated that it was useful and helpful. However, a few suggestions were made to improve 
the top level categories and avoid ambiguity with product placement. The first suggestion 
was to change the ‘Water and Sanitation’ category and divide it into two categories. The 
second change proposed was to remove infrastructure and add communication, energy 
and transportation instead. Additional categories were proposed, such as finance and 
textiles, but this was beyond the remit of the study. After reflection it was decided to keep 
water and sanitation as one category as this is already widely recognised in development 
literature, by WHO and UNICEF (2014). However, an increase in energy intensive and 
solar technology, such as ‘Lighting Africa’ has highlighted a need to separate out these 
products from infrastructure. The second change was to create a category for 
communication, which was highlighted by participants in Chapter 5, and supported by the 
fact that mobile communication has rapidly grown across Africa and other LIEs in recent 
years. For example 35% of all Nokia phones sales were into emerging markets in 2009 
(Kang et al. 2009). The rise and predicted continued growth, means that it was important 
to establish a category which covered communication based products. The final addition 
to the taxonomy was the addition of transportation as a product category, evidence from 
the survey suggested that being grouped into infrastructure was inappropriate as 
transportation covers a wide remit, which are not always part of the infrastructure. These 
changes to existing categories provide a higher level of distinction and are in line with 
recommendations. The final categories for the taxonomy are as follows, Table 6.1: 
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Table 6.1 – Taxonomy Categorisation 
There was no change to the sub categories, designed ‘for’, ‘with’ or ‘by’ which participates 
supported; the final taxonomy can be seen in Figure 6.2. 
 
 
 
 
 
Category  Description 
Health 
Products designed to assist in medical procedures or to improve 
the quality of life of individuals. This category covers both 
invasive and non-invasive products as well as drug delivery 
products. 
Water and Sanitation 
 
Products designed to filter sterilise or clean water for 
consumption as well as products designed for sanitation 
including toilets. This category covers both the area of water 
sterilisation and sanitation. 
Agriculture Products designed to assist farmers with irrigation, increased yields or any other farming equipment. 
Education 
Products designed specifically to improve educational 
standards, or individual learning. This category includes 
products such as radio, computers and other specialist 
equipment. 
Communication 
Products designed for communication and the transfer of data. 
This category includes products such as mobile phones, radios 
and similar communication devices.  
Energy 
Products which generate their own energy, such as solar 
powered products and lighting, or products which rely on energy 
to operate, such as cook stoves.   
Transportation 
Products which have been designed to transport people or 
goods from one place to another. This includes cars, scooters 
and bikes.  
Chapter 6: Framework Design  
 
 
Page  153 
 
Figure 6.2 – Complete taxonomy 
Category  Design for Design with Design by 
Health 
   
 Adspecs Embrace incubator Hospital beds 
Water & Sanitation 
  
 Lifestraw Tunsai water filter Latrine pit 
Agriculture 
  
 
 Treadle pump Drip irrigation Charcoal briskets 
Education 
  
 One laptop per child Digital Drum Textbooks 
Energy  
  
 Eco zoom stove d.light led light Bottle light 
Communication 
  
 Lifeline radio Nokia 130 Wired lines 
Transportation 
  
 Hippo roller Bicycle ambulance Rickshaw 
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6.2.2 Assessment Indicators 
 
Thematic analysis and open coding seen in Chapter 5 highlighted the need to change 
some of the assessment indicators. In total three indicators were changed based on 
insights gained, this resulted in a total of eight indicators. Figure 6.3 shows how the data 
analysis resulted in the eight indicators.  
 
 
Figure 6.3 –Coding data showing how codes were used to create indicators 
The first change identified by participants was that a Desirability indicator should be 
added along with Affinity; 50% of participants believed that although desirability could be 
in the existing indicator to avoid ambiguity they should be separated. This is because 
desirability has a focus on aesthetic form, this appreciation is different from affinity, which 
was primarily based on an emotional attachment users had to a product. In order to 
distinguish the difference between these indicators, it was suggested that the 
acceptability indicator be merged with affinity, meaning that the affinity indicator centred 
on the emotional attachment created with a product, which enhances long term use.  
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The second addition to the existing indicators was the inclusion of sustainability, which 
was previously missing from the indicators. 24% of participants believed that 
sustainability should be included, and that product designers, where possible, should 
consider the environmental impact of the solutions they distribute. Further to the 
environmental impact, participants highlighted there was a need for NGOs to ensure 
sustainability in the economic market, so that new products do not skew the existing 
economy. It is proposed that these will be combined under the heading Sustainability, 
which will concerns the sustainability of a product as a whole. The Durability of a product 
was the final addition, it was highlighted that the nature of LIE means that products need 
to be designed robustly to withstand these harsh environments. Unsurprisingly, the 
results in Chapter 5 revealed functionality, reparability and durability were the most 
important indicators to product’s effectiveness and the most important factors to consider 
when designing. However, many participants believed that as part of the reparability 
indicator, product warranty should be included. This is due to the fact that products such 
as solar powered LED lights are too complex to be made repairable without significantly 
increasing the product costs. In this case a warranty is sufficient, as it ensures if the 
product breaks it would not be neglected, but instead could be returned and replaced. 
This only works if the distributer stays in the area and is easy to contact, if any problems 
arise. Therefore, the addition of a warranty was included in the reparability indicator.   
In addition to the assessment spiderweb a number of other influencing factors were 
highlighted. These attributes had insufficient backing to form part of the assessment 
spiderweb, but will form part of the wider framework, explored in section 6.3.3. The final 
description of each indicator for the spiderweb can be seen below;  
Affinity 
 
Affinity is the connection that users have to a product, primarily on an emotional level. 
Interviews with NGOs highlight that purely functional products resulted in lower uptake 
and a lack of consistent use, compared with products which provided an emotional 
attachment. The affinity indicator comprises elements such as; cultural appropriateness, 
being proud to own the product and a financial investment in the product.  
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Desirability 
 
Designers who were interviewed stated that as well as being aspirational products 
needed to be aesthetically desirable. The nature of a global economy means that users in 
developing countries are equally exposed to the styles, fashion and types of products 
seen in the developed world. Consequently, if goods and services are designed to a 
lower quality it will be noticed and can affect the uptake and long term use of products.  
Reparability 
Products purchased by LIE consumers represent a significant investment. It is therefore 
important that when failures occur, products can be repaired or returned. Two 
approaches to this have been found in interviews with NGOs and designers; either 
products are designed to be repaired by local craft or tradesmen, or alternately, they can 
be supplied with a warranty to receive a replacement. The nature of these consumers 
means that they can be some of the most demanding in the world because the financial 
investment they make is high (Nussbaum 2010). Interview data suggests that many ask 
about how to repair the product or how to return if it is faulty before purchasing.  
Durability 
 
The hostile nature of LIEs typically means that wear rates are higher and products need 
to be designed and built with a higher level of durability and robustness compared with 
similar products in MIEs.  
Functionality 
Functionality is an important factor to consider according to interview data and product 
analysis. Typically, users neglect products which fail to provide their functional 
expectations. The nature of LIE customers means they are highly demanding and 
consequently products need to be designed to provide the maximum level of functionality 
(D-Rev 2013).  
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Affordability 
 
Many people in LIEs have limited income, typically, below $2 per day; consequently they 
are restricted by their purchasing power (Polak 2008). Interview data highlighted that the 
price of a product is crucial, not only to the users but also the NGO. The literature review 
suggested that there is a trend for NGOs to move away from donating products and 
instead providing micro-finance, micro-credit and loans which enable users to buy their 
own products. Although still in the early stages this can affect the design approach and it 
is important to establish who the consumer is at the start of a project. Some products can 
be affordable by providing incentives for users and increasing their income.  
Usability 
The nature of designing for LIEs means that products need to be easy to understand and 
useable across different cultures and languages. Product analysis revealed that many 
products come with picture diagrams showing how they work and how to use them. This 
is effective, but it is important to embed usability into the core design of the product. 
Designers interviewed stated that by including the user in the initial design phase enabled 
enhanced input into product usability.  
Sustainability 
 
Sustainability has been split into two parts; firstly, it is important to consider environmental 
sustainability in terms of material choice, end of product life and overall environmental 
costs. Secondly, the product distribution needs to be sustainable in the existing economic 
market. Evidence from interviews suggests that if products are distributed for free in the 
same markets where locals sell similar items this skews the markets and reduces the 
demand for sold products. Locals will often wait for the free product, even if this has a 
negative effect on their health or livelihood. Fitting in with the wide environment is 
important, ensuring that products distributed do not cause an unsustainable change in 
culture or the way people live.  
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6.2.3 Spiderweb Design 
 
The indicators previously presented enable designers and NGOs to understand the key 
factors required to create long-lasting and effective products for LIEs. It is therefore 
important to present these indicators in a useable and flexible format, which enable 
designers and NGOs to quickly and effectively assess products and concepts. To 
achieve this, it was decided to keep with the existing spiderweb format as this was highly 
praised by interview and survey participants. This method involves giving each product a 
score from zero to five across each of the indicators, with five being the highest. The 
advantage of the spiderweb is that it provides instant visual feedback to the designer 
about the strengths and weaknesses of the product being evaluated and enables them to 
see where changes should be made. An example is shown in Figure 6.4. 
 
 
Figure 6.4 – Product Assessment Spiderweb 
 
12345
Is the product something users will
be proud to own and take care of?
AFFINITY
Is the product desi rable for the
users?
DESI RABILITY
Is the product easy to understand and
use correctly within different cultures?
USABILITY
Are the products functions
adequate?
FUNCTIONALITY
Is the product affordable for locals
or supporting o rganisations?
AFFORDABILITY
Is the product environmentally sustainable
and does it promote good behaviour?
SUSTAINABILITY
Can the product be maintained and
repairedby local tradesmen, or is it
coveredby a warranty?
REPARABILITY
Is the design robust enough to
withstand the environment?
DURABILITY
Key:
1. Very Bad
2. Bad
3. OK
4. Good
5. Very Good
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Three scenarios of use have been documented which demonstrate how the framework 
can be used to improve the design and long-term effectiveness of products.  
Concept generation – The spiderweb can be used while developing concepts, as it 
quickly and easily provides a model to evaluate products against. In this scenario, the 
designer is given immediate feedback about which concept is better and ensures that 
nothing has been forgotten in the initial stages of the NPD process. In addition, the 
designer can carry out an analysis of various concepts to decide which one to pursue.  
Product evaluation – Interview data revealed that it can be challenging for NGOs to 
know which product is suitable for a new environment, especially when entering new 
markets or countries. The spiderweb could be used in this instance by highlighting the 
strengths and weaknesses of possible products, making it easy to rank products and 
enable NGOs to make more informed decisions on the most appropriate product. An 
example can be seen in Figure 6.5 where the products have been ranked and compared 
against each other. In this case the first product would be the most suitable as it scores 
the highest against the majority of the indicators.    
 
Figure 6.5 – Example of a comparison of three products 
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUS TAINABILITY
RE PARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUS TAINABILITY
RE PARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUS TAINABILITY
RE PARABILITY
DURABILITY
Chapter 6: Framework Design  
 
 
Page  160 
Design improvement – The spiderweb could also be effective in highlighting areas of 
weakness in existing products. Products can be assessed and scored against each 
indicator which can be fed back to the designer. This information can then be utilised 
when improving on the design, and enables the designer to concentrate first on the 
weakest areas. Figure 6.6 is an example of how the assessment spiderweb could have 
been used in the development of a product.  
 
Figure 6.6 – Possible use of product assessment spiderweb 
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DESIRABILITY
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6.2.4 Additional Considerations 
 
As previously discussed, additional considerations were highlighted by the interview 
participants, which although not suitable for the spiderweb do affect the effectiveness and 
up take of a product. These were; 
- Funding 
- Users 
- Need 
- Distribution 
- Scale 
- Manufacturing location 
- Quality 
- Convenience 
Short descriptions of each of these are documented as follows: 
 
Funding - As highlighted during the interviews, funding represents a significant challenge 
to product designers and NGOs, according to participants understating the aims and 
objectives of the funding body is critical to creating successful products. As a designer it 
is important to understand the business model which surrounds the project, such as, ‘is 
the product being sold or donated to users?’ ‘Is the product designed for one or many 
regions?’ and ‘Is the funder the customer, or is it the user?’ This can affect the design and 
product outcome.  
Users – Interview participants highlighted the importance of UCD and the impact this can 
have on a product. However, there is currently little evidence of UCD in the majority of 
products designed for LIEs. Therefore it is important to consider when designing a 
product how much time will be spent carrying out user research in the field. Participants 
believe it was important to understand the aims and aspirations of users and if possible 
include them into the design process. However, this is not always practical and financial 
constraints often do not permit this type of participatory design advocated in the literature. 
Therefore, it is necessary for the designer to be aware of user needs and design with the 
users if possible.  
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Need - Identification of a real product need is critical to product effectiveness and relates 
to conducting user research. Participants believed that often the need for a product was 
not well researched or understood and accounted for a number of product failures. 
Furthermore, participants were wary of products which aimed to tackle multiple needs as 
they felt that these products were often unsuitable and did not provide an optimum 
solution for any of the needs.   
Distribution – A high number of participants spoke of last mile distribution and the 
impact of products on local markets. Therefore, when designing a product it is important 
to consider how easy the product will be to distribute in terms of size and weight, one 
participant described this as the ‘lumpiness’ of a solution. However, during the design 
process it is important to understand if the products are being sold or distributed by local 
sales agents, or if NGOs are distributing the product directly. This can affect the design 
and supporting material, especially if users need to learn new skills to effectively use the 
product. 
Scale - In order to make a significant impact of poverty many of the participants believed 
that reaching large scale is important. As stated before, this has to be taken into 
consideration during the design phase to ensure the product and concept is scalable to 
reach as many in need as possible.     
Manufacturing location - The manufacturing location of a product is another important 
factor to consider, in the case study of a social enterprise based in Myanmar it was 
highlighted that there is little difference in the impact of a product if is manufactured 
locally or internationally. There were advantages and disadvantages of each method, if a 
product is manufactured internationally; the design process is typically quicker and more 
efficient, which results in higher quality product outcomes. However, shipping, import tax 
and availability of spare parts becomes more challenging. Alternatively, products 
manufactured locally help to equip and skill the workforce and provide them with an 
income. However, this can result in a slower development process, where a high 
percentage of time is spent educating locals and can lead to reduced product quality.     
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Quality – decisions regarding manufacturing location can have an effect on product 
quality. As previously discussed it is important to design products of high quality, which 
has been demonstrated by Hydrologic water filter. As discussed, the redesigned product 
was of a higher quality which resulted in higher cost, but interestingly outsold the original 
design. This proves the value LIE consumers put on quality and how it should be 
considered during the design and development process. 
Convenience – The final consideration was product convenience, participants stated 
that users often neglected products which were not easy to use and incorporate into their 
routine, especially if the product had been designed to promote behaviour change.  It was 
found that it is important to create easy to use, convenient designs will bring an added 
benefit to the lives of users.  
These additional factors are an important part of the design process and can affect 
product outcomes. As previously stated, these would not fit into the assessment 
spiderweb, but if understood by designers would affect the product outcome. As a result 
these form part of the overall knowledge framework, designed in section 6.3.  
 
6.3 Framework / Tool Design 
Having finalised the taxonomy, indicators and additional considerations it was necessary 
to consider how the tool would be used. Interview participants liked the simplicity of the 
initial spiderweb, however, there was a concern that these could be ambiguity with each 
of the categories, if clear definitions were not provided. To overcome this it was decided 
that a set of assessment cards should be created to support the spiderweb, providing 
users with a more detailed explanation of each indicator. Cards are becoming a common 
format for design research tools, as they are a quick and easy reference for designers. 
Some examples of cards are discussed as follows.  
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IDEO Method Cards 
 
IDEO’s method cards are a collection of 51 cards which aid designers, researchers and 
engineers in using a user centred design approach in projects. They have been adapted 
from methods used by IDEO and designed in the style of a set of playing cards. The 
cards have been classified into four suits; Ask, Watch, Learn and Try, which defines the 
type of activity involved in each method (IDEO 2002). Each card displays an image on 
one side with information on the reverse; the information describes how to use each 
method, along with a brief case study describing previous use. A deck of 51 cards costs 
$49 for a printed copy, in addition a mobile application is also available to download, see 
Figure 6.7. 
 
 Figure 6.7 – IDEO Method Cards 
iD Cards 
 
The iD cards have been designed as a taxonomy of design representation which 
supports communication and understanding for NPD. The cards were designed by Evans 
and Pei (2013) and provide examples and descriptions of design representations which 
are used by industrial/product designers. The deck of cards is split into four sections, 
Concept, Development, Embodiment and Detail showing the role of technical and 
conceptual presentation techniques (Ibid). These cards are single sided, and have been 
printed in a z card format as well as being available to download as an online application 
for free, see Figure 6.8   
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Figure 6.8 – iD Cards 
Drivers for Change Cards 
 
Drivers for change cards were first produced in 2006 and aim to act as a trigger for 
discussion and reflection about human behaviour. They have been divided into ten 
categories; Convergence, Oceans, Food, Poverty, Energy, Urbanisation, Demographics, 
Water, Climate change and Waste (Foresight 2006). These cards are arranged in 
domains of social, technical, economic, environmental and political arena. Each of the 
cards displays a single driver, with a fact and question on one face and a brief context on 
the other. The cards have been designed for group activities where a team of designers 
and innovators are looking for new ideas. The cards are free to download, see Figure 6.9. 
 
Figure 6.9 – Drivers for Change Cards 
Social Issue Cards 
 
The Social Issue cards are a set of 31 cards which have been designed to help designers, 
students and professionals consider relevant social issues in design work (Lofthouse 
2014). These cards contain a series of questions about the type of social issues that 
designers should consider during the process. The front of the card presents a question 
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and the rear illustrates a case study to demonstrate how other designers have overcome 
the problem. The cards can be used by individuals, or a group of designers discussing 
social issues and cost £20, see Figure 6.10. 
   
Figure 6.10 – Social Issue cards 
Design with Intent Cards 
 
The final set of cards available are the Design with Intent cards which have been 
designed primarily for architects and display 101 patterns for influencing behaviour 
through design. Designed by Lockton (2010) the cards explore design issues from a 
different lens. These cards have a single side which contains a prominent question along 
with a product/ environment image and a brief description, see Figure 6.11. The cards are 
free to download or can be purchased as a hard copy.  
 
Figure 6.11 – Design with Intent cards 
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6.3.1 Development of Cards 
 
The analysis of existing cards has highlighted key themes which can be used to create a 
set of cards for product design in LIEs. The themes observed were: 
- A single side with thought provoking / leading question 
- A second side containing further information and or detailed descriptions of issue 
- Case studies used to show examples of good practice  
- Strong image to illustrate the focus and draw attention  
These insights have been used to guide the creation of a set of cards to explain in detail 
each of the indicators and provide thought provoking questions for the designers while 
conducting the product analysis. The card design seen in Figure 6.12, has a primary 
question on the front, with follow up questions to think about during the design process. 
On the reverse a case study has been briefly described as an example of good practice.  
The full set of cards seen in Figure 6.13 – 6.20 consists of eight cards, one for each 
indicator.   
 
Figure 6.12 – Assessment card 
Is the product something
users will be p roud to own
and take care of?
Questions to think about or ask users
Will users aspi re to own the p roduct?
Is the p roduct culturally acceptable?
Is the quality of the design equivalent to
that seen in developed countries?
Affinity Case Study Rabbit Water Filter
The Rabbit water filter was re-designed to take into
account users aspirations. Originally it sold for $12
but the price was inc reased after the re-design to
$22. The new model outsold the original 3/1 and
increased user uptake by 42%.
Front Back
Indicator title Product name
Main image
of case study
Description of case
study, example of
good practice
Primary question
relating to indicator
Secondary questions
to think about or
ask users
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Figure 6.13 – Affinity assessment card 
 
Figure 6.14 – Desirability assessment card 
 
Figure 6.15 – Usability assessment card 
Is the product something
users will be p roud to own
and take care of?
Questions to think about or ask users
Will users aspi re to own the p roduct?
Is the p roduct culturally acceptable?
Is the quality of the design equivalent to
that seen in developed countries?
Affinity Case Study Rabbit Water Filter
The Rabbit water filter was re-designed to take into
account users aspirations. Originally it sold for $12
but the price was inc reased after the re-design to
$22. The new model outsold the original 3/1 and
increased user uptake by 42%.
Is the product desirable for
the users?
Questions to think about or ask users
Is the p roduct aesthetically pleasing?
Does the p roduct fit with local design and
trends in the region?
Will it imp rove the social status of the user?
Desirability Case Study One Laptop per Child
One Laptop per Child, combines function with a
high level of design. It has been recognised by a
number of inte rnational design awa rds.
Affinity
Is the product easy to
understand and use cor rectly
within different cultures?
Questions to think about or ask users
Do the users need to lea rn new skills to
interact with the p roduct?
Is the p roduct designed to p revent misuse?
Will the p roduct easily fit into the everyday
life of the users?
Usability Case Study Freeplay Radio
Lifeline radio is a wind up and solar powe red
radio which picks up th ree f requencies. It has
been designed with the users to be use r-friendly
and simple to operate.
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Figure 6.16 – Functionality assessment card 
 
Figure 6.17 – Affordability assessment card 
 
Figure 6.18 – Sustainability assessment card 
Are the products functions
adequate?
Questions to think about or ask users
Has it been well designed and enginee red?
Are the number of functions app ropriate for
the task?
Are the functions desi red by the user?
Functionality Case Study ReMotion Knee
ReMotion knee is a functional p rosthetic leg which
uses multi-pivot joints. This gives it165 deg rees of
range, enabling the users to kneel, squat and
swing the leg naturall y.
Is the product affordable for
locals or suppo rting
organisations?
Questions to think about or ask users
What is the average income of users per day?
What is the initial cost of the p roduct?
What is the total cost of the p roduct
including its maintenance?
Affordability Case Study Treadle Pump
The t readle pump is a human powe red suction
pump for irrigation. It costs between $20-$100
(depending on the region) and inc reases a
household income by $50-500. Typically the
payback period for the p roduct is one yea r.
Affinity
Is the product environmentally
sustainable and does it
promote good beh aviour?
Questions to think about or ask users
How will the p roduct be re-used/ recycled
at the end of its life?
What materials and packaging is used
within the p roduct?
What will be the social implications of
introducing the p roduct into the market?
Sustainability Case Study Chulha st ove
Philips Chulha is a low smoke stove design for
indoor cooking using biomass fuel.  The stove is
manufactu red locally using local materials and
processes.
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Figure 6.19 – Reparability assessment card 
 
Figure 6.20 – Durability assessment card 
Furthermore, to add to the eight assessment cards, eight additional consideration cards 
were designed. These cards were based on the initial assessment cards previously 
displayed and provided users with further information regarding the design process. The 
front of the card presents a leading statement, with follow up questions to be considered 
by the designer. Similar to the assessment cards the reverse displayed an image to 
represent the consideration, see Figure 6.21- 6.28.  
 
Can the product be
maintained and repaired by
local tradesmen, or is it
covered by a warranty?
Questions to think about or ask users
Can the p roduct be repai red using local a
tradesman?
Are spa re and replacement parts available?
Reparability Case Study d-light
D-light solar powe red lante rn  comes with a f ree
2-year warrant y. It is estimated that it has a 5 year
lifetime with no replacement parts needed. Local
village sales people uphold warranty scheme.
If a warranty is available how easy is it to
retu rn the p roduct?
Is the design robust enough
to withstand the
environment?
Questions to think about or ask users
How long will the p roduct last?
Is the p roduct durable enough to withstand
the envi ronment?
Can the p roduct be secu red to p revent it
being stolen?
Durability Case Study Q drum
The Q Drum is a 50l drum for transporting wate r, it
has been designed to be pulled along rough
unpaved roads. Made f rom 4mm LLDP in a
rotational moulding p rocess, the Q Drum is highly
durable and can take a maximum load of 3,7 tons.
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Figure 6.21 – Funding additional consideration card 
 
Figure 6.22 – Users additional consideration card 
 
Figure 6.23 – Need additional consideration card 
Questions to think about or ask users
Is the p roduct being sold or donated?
Is the p roduct designed for one of many regions?
Who is the custome r, the funder or the user?
Funding
Who is funding the p roject?
Funding
Who are the product users?
Questions to think about or ask users
How involved a re the users with the p roject?
What a re the desi res and aspirations
of the users?
Can the users be part of the design p rocess?
Users Users
Affinity
What need is the p roduct
meeting?
Questions to think about or ask users
What a re the cur rent needs within the
envi ronment?
Have you spent time with users understanding
their needs?
What unexpected needs have you identified?
Need Need
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Figure 6.24 – Distribution additional consideration card 
 
Figure 6.25 – Scale additional consideration card 
 
Figure 6.26 – Manufacture Location additional consideration card 
How do the products get to
the end user?
Questions to think about or ask users
Will it be distributed by locals or charity
members?
What will the lea rning curve be for users?
What is the size, weight and lumpiness of
the p roduct?
Distribution Distribution
How can scale be achi eved to
make a significant dif ference
to poverty?
Questions to think about or ask users
Can the design be simply adapted for
different regions?
Can the design be scaled?
Is it suitable for mo re than one region?
Scale Scale
Affinity
Where is the product
manufactured?
Questions to think about or ask users
What a re the import/distribution costs of each?
Is the p roduct being locally or globally
manufactu red?
What a re the constraints / advantages of each?
Ma ufacturing Location Manufacturing Location
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Figure 6.27- Quality additional consideration card 
 
Figure 6.28 – Convenience additional consideration card 
These cards were combined with the assessment cards to support the spiderweb and 
assist designers and NGOs. The next step was to test these tools with users to 
understand the effectiveness of the framework.   
 
6.4 Pilot Study of Framework  
The creation of a revised taxonomy, assessment spiderweb and cards were tested with 
users, to understand the strengths and weaknesses of the designs and the format they 
have been presented in. This section documents the pilot study and discusses the results.      
 
What is the p roduct quality
like?
Questions to think about or ask users
Is the quality equivalent to a weste rn product?
Is the design and styling of equal quality?
Quality
Would you be p roud to own this p roduct?
Quality
How convenient is the
product?
Questions to think about or ask users
Is the p roduct easy to incorporate in the
users lifestyle?
Can the p roduct enhance their quality of life?
Is the p roduct simple and easy to use?
Convenience Convenience
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6.4.1 Methodology 
 
The framework was tested at Nottingham Trent University (NTU) with 30 second year 
BSc Product Design students. The students were divided randomly into six groups of five 
and asked to analyse two products from the product analysis seen in Chapter 4 using the 
spiderweb and cards previously discussed. Each student was subsequently asked to 
complete a questionnaire to understand their opinion of the framework.    
6.4.2 Design 
 
NTU was chosen for the pilot study as the students were embarking on an ‘Engineers 
without Borders Challenge’ during part of a module in sustainability. Engineers without 
Borders (EWB) are an international organisation which aims to empower new engineers 
to remove barriers to human development by designing solutions to alleviate poverty 
(EWB-UK 2013). The five organisational aims are seen in Table 6.2. 
 
Table 6.2 – EWB Approach (EWB-UK 2013) 
EWB works throughout the UK with a number of student branches, allowing young people 
to become involved and learn about international development. EWB Challenges are 
conducted with a community based partner and culminate in a national competition at the 
Approach Description 
Holistic Engineering Working with an interdisciplinary approach to take into account local knowledge and skill  
Active Partnerships Build long term relationships and work in collaboration with communities and local organisations 
People Participation Demand-led development and participatory change 
Small footprint 
Adopt a sustainable use of natural resources and minimise 
any impact to the local environment, biodiversity or global 
climate. 
Appropriate Technology Adapt existing low-risk technology and apply modern engineering methods. 
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end of the year. Briefs set by EWB are provided with information about the needs and 
issues of a specific community. The 2014 challenge centred on the town of Codo in Timor 
Leste, Figure 6.29.  
 
 
Figure 6.29 – Map of Timor Leste 
The students were asked to provide a solution to a single issue from one of the following 
design areas; 
- Infrastructure & Construction  
 Water Supply and Sanitation Systems (WASH)  
 Energy  
 Waste management  
 Climate Change  
 Information Communications Technology  
 Transportation  
To introduce the project a lecture was given to the students by a EWB representative who 
established the issues faced in Timor Leste and described the challenge. Following this 
introduction, the researcher introduced students to the taxonomy, assessment spiderweb 
and additional considerations needed when working on design projects for LIEs. This 
took the form of a presentation, which outlined the assessment indicators in the 
framework and case study examples. The presentation can be seen in Appendix J. 
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Following the presentation students were divided into six groups of five and asked to 
analyse a product at random from the product analysis. These products were; 
- Delagua Water Filter 
- Lifestraw 
- Lifesaver Bottle 
- NoKero LED solar powered light 
- Tough Stuff LED solar powered light   
- Adspects self-adjustable glasses 
Every attempt was made to ensure the products represented an even spread of 
categories from the taxonomy; however, this was partly limited due to the availability of 
products. Each group was given a physical product along with an information card, 
created from the product assessment taxonomy. The groups were asked to evaluate the 
design and complete a blank spiderweb. The information on the card was used as a 
prompt, see (Liamputtong 2011 p77); which enabled students to learn more about the 
design if they were unfamiliar or unsure of a particular attribute. In addition, each group 
was given a set of product assessment and additional consideration cards. The aim of the 
pilot study was to test the use of these framework tools in a real life context, as none of 
the students had previously designed for this market, making it valuable to understand 
how they reacted to the spiderweb and if it changed their perceptions. Each group had 
approximately 15-20 minutes to analyse the product and record their results. After the 
analysis products were swapped and each group was asked to analyse a second product, 
providing two data sets per product. Following this analysis, each student was asked to 
individually complete a questionnaire in which they discussed their opinion of designing 
for LIEs and if they felt their focus had changed as a result of the exercise and tools. To 
conclude the session each group was asked to present their analysis to the group which 
enabled the researcher to document the reasons behind the assessment results.    
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The questions asked in the questionnaire were; 
- How much did you know about designing for developing countries before this 
session? 
- Do you believe your knowledge has improved? 
- Do you think the methods presented today will help improve the design of your 
product? 
- Do you think that the tool was effective in identifying the areas for improvement? 
- On a scale of 1-5 (5 being the highest) How useful do you think the tool was? 
- Do you think the format of the tool is appropriate? 
- Do you think an online/app version would be of benefit? 
- Do you think you will use the tool to evaluate your concepts/designs in the future? 
- Do you have any suggestions to improve the tool? 
Permission was sought from both the lecturer and the students prior to the research being 
carried out, in accordance with ethical guidance. The identity of each student was kept 
anonymous.  
6.4.3 Results 
 
The data collection has been divided into two sections, the first provided an analysis of 
the spiderwebs competed by student for existing products, and the second investigates 
the student’s opinion of the tool and if it changed their approach to design for LIEs. 
The results seen in Figure 6.30 show a high degree of similarity between the two groups 
which analysed the same product. An example of this can be seen in the scores given to 
Tough Stuff, Lifesaver and the Life Straw by both groups, which were similar. In particular 
the students believed that the Lifestraw and Tough Stuff were durable, usable and 
functional products but they lacked the ability to be repaired easily and were not 
considered sustainable. When these results are compared to findings from the literature 
review and during the product analysis in Chapter 4, there was a relatively high degree of 
similarity in the results. For example, in the product analysis of the Life Straw it was 
reported by Boisson (2010) that some users broke the product in half, while trying to 
repair it and that the product had to be thrown away after one year. This highlights the 
inherent lack of reparability and sustainability in the product and proves that the students 
were accurate in their analysis. However, it was also evident that not all groups provided 
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a similar accuracy in product scores. This can be seen in the assessment spiderwebs for 
Nokero where the two groups produced very different scores. In this case Group 1 gave 
conservative scores, with an average between 2-3, whereas Group 2 scored higher in the 
region of 4-5 for each of the indicators. The few similarities between these two sets of 
results, is to be expected as the spiderweb is a relatively subjective tool and the students 
did not have a great depth of knowledge of each product.  
 
Figure 6.30 – Pilot assessment spiderwebs 
DELAGUA WATER PURIFIER
LIFESTRAW
LIFESAVER
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
NOKERO
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
TOUGH STUFF
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
ADSPECS GLASSES
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2
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Following the assessment spiderwebs each group was asked to present their finding to 
the rest of the class. This allowed the researcher to make notes on the reasons they gave 
for the score of each indicators. It was initially evident that students liked using the 
spiderweb as an analysis tool, making reference to the assessment cards to justify some 
of their decisions, (see Figure 6.31). The students described how they carried out the 
analysis which typically involved looking at materials, the strength of the design, testing 
the functions and commenting on the visual and aesthetical elements. References were 
made to using the assessment cards during the process, especially if the students were 
unsure of an indicator. However, it was also observed that in some cases the scores were 
given without much consideration and highlighted the subjectivity of the method.  
 
Figure 6.31 – Group presentations at Nottingham Trent University 
The second part of the pilot study involved asking the students a series of questions, 
based on their experience using the tools. To begin with the students were asked about 
their previous experience designing for, or background knowledge of LIEs, 58% stated 
they had limited or no experience designing for LIEs and equally limited background 
knowledge. When asked if using the tools had increased their knowledge, 85% 
responded that they had ‘learnt more about designing for these regions’ (S4-18) with 78% 
believing they were now better equipped to design products for LIEs, see Figure 6.32.  
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Figure 6.32 – Do you think methods presented today will help improve design? 
The students were then asked if they believed the tool was accurate, providing them with 
helpful information which would result in an improved design. 57% agreed that the 
information was accurate and found that it was useful at highlighting areas for them to  
improve, however some participants (13%) believed that there were some ‘ambiguous’ 
results and it was sometimes ‘difficult to know how to rate a product’ (S4-06) this 
ambiguity was likely to be caused by the subjective nature of the assessment spiderweb 
tool. Further questions were asked about the presentation of tool and if the students 
thought it was an appropriate design. 63% liked the design, finding it ‘simple’ (S4-10), 
‘quick and easy to use’ (S4-04), however, some students commented that it would be 
better to have a system which could ‘work out the score automatically’ (S4-12). This 
linked with the next question, which asked if the students would like the tool to be 
available online, 52% were neutral, but the remaining 48% stated that they would like to 
see the tool available online as either a website or mobile app, one student commented 
that they would like to see it ‘put on the internet for free’ (S4-11). The final question asked 
if they would be using the tool in future design projects, in which 89% agreed that they 
would, see Figure 6.33. 
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Figure 6.33 – Do you think you will use the tool to evaluate products in the future? 
The results highlighted that as a consequence of the lack of knowledge of designing 
products for these markets there was a need for a tool which would assist designers to 
design appropriate products LIEs. Evidence suggested that students liked the design of 
the spiderweb tool and used the cards to support the analysis. When asked about 
improvements to the design, half the group stated that they would like to see a website / 
mobile application for the tool, which could increase ease of use. The advantage of 
having a web based tool in addition to a hardcopy is that it would allow for a wider 
audience to use the tool, especially as the location of designers and NGOs is spread 
across the world. In terms of accuracy seen in the spiderweb results it was evident that 
these were highly subjective and depended to the assessor. The subjective nature of this 
method was highlighted by Bevilacqua et al. (2012) and is not necessarily significant if 
the tool is being used to assist in the design of a product and acts more as a memory aid. 
However, it is more significant if the users require a more consistent rating of each 
product. In this study, none of the students had a vested interest in the products and so 
were happy to criticise them, but this many not always be the case, and if the designer 
favours a particular concept of solution this could skew the results. One method 
suggested to overcome this was to have an automated assessment in which an internet 
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based version tool could provide a more reliable result. This will be investigated in the 
next section.     
6.5 Framework refinement 
 
Following the pilot study a number of improvements were suggested to the tool, these 
were; 
- Create an online/app version to increase ease of use 
- Investigate if the tool can have greater rigour to avoid subjectivity 
- Apply separate weighting for different indicators (highlighted during interviews) 
- Refine overall presentation to make a single framework containing all the tools.  
These activates have been described below: 
6.5.1 Indicator Weighting 
 
A number of interview participants believed that it was necessary to provide category 
weighting for each of the indicators, which could be linked to the taxonomy. This was 
because in the current tool each indicator had an equal weighting, whereas it was seen in 
the interviews that this was not always the case. Consequently, an investigation was 
carried out to understand if it was possible to provide a more rigorous assessment 
method. In design literature there are very few examples of existing methods which 
employ this type of weighted indicator assessment. However, one method found in 
engineering literature is Pugh’s decision making matrix.   
The Pugh matrix was developed by Stuart Pugh (1988), as a decision making tool which 
helps choose between a number of solutions. The matrix used important criteria to 
compare a number of design solutions (Burge 2009). For example, if comparing between 
four solutions A,B,C and D, a criteria is set which consists of; 1,2,3 and 4. A baseline is 
then defined which refers to the current system in place. Once the criteria, baseline and 
solutions have been defined each solution is given a score against the criteria. If the new 
solution meets the criteria and is better than the existing baseline solution it is given a (+), 
if it does not meet the criteria and is worse it is given a (-) and if it is the same it is given an 
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(s). The scores are added up which allows the user to see which product solution is most 
successful. Weighting can also be applied to the method with each criteria having their 
own weighting (Pugh et al. 1988). The example seen in Table 6.3 shows that solution D 
was scored the highest, before weighting was applied with a total score of three. However, 
when weighting was applied solution C had the highest score (Burge 2009).  
Criteria 
Ba
se
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e 
W
eig
ht
ing
 
So
lut
ion
 A
 
So
lut
ion
 B
 
So
lut
ion
 C
 
So
lut
ion
 D
 
Criteria 1 S 2 + - + + 
Criteria 2 S 3 - - + + 
Criteria 3 S 1 - + - + 
Criteria 4 S 5 S - + S 
  
Total +  1 1 3 3 
Total –  2 3 1 0 
Total  -1 -2 2 3 
Weighted Total +  2 1 10 6 
Weighted Total -  4 10 1 0 
Weighted Total  -2 -9 9 6 
   
Table 6.3 – Pugh’s matrix 
The method of weighting seen in Pugh’s matrix provided a valuable reference and 
starting point for applying weighting to the spiderweb method. It was therefore decided to 
adopt a category weighting in line with comments from the interviews seen in chapter 5. 
To do this, three levels of importance were created to prioritise specified indicators, these 
were; 
- Not important 
- Important 
- Very important 
This meant that before assessing a product the designer and NGO could assign a 
weighting to each of the indicators in the spiderweb, providing a focus to indicators of 
high importance, seen in Figure 6.34.  
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Figure 6.34 – Indicator weighting 
The nature of a visual spiderweb method meant that it was not possible to multiply the 
results as seen in Pugh’s matrix but the notion of product weighting does highlight priority 
areas. For example if the designer was creating an agricultural product which was being 
donated by a charity the assessment of a concept may resemble, Figure 6.35.  
 
Figure 6.35 – Assessment spiderweb with indicator weighting 
In this example Durability, Reparability, Functionality and Usability are all labelled ‘very 
important’ and represent the highest priority, Sustainability, Affinity and Desirability are 
rated as ‘important’ and Affordability as ‘not important’ as it is being donated by the 
charity at zero cost to the user. When reviewed it was evident that functionality, 
sustainability and affordability had relatively low scores. However, with the priorities pre-
Is the p roduct something users will
be proud to own and take ca re of?
AFFINITY
Is the p roduct something users will
be proud to own and take ca re of?
AFFINITY
Is the p roduct something users will
be proud to own and take ca re of?
AFFINITY
12345
Is the p roduct something users will
be p roud to own and take ca re of?
AFFINITY
Is the p roduct desirable for the
users?
DESIRABILITY
Is the product easy to understand and
use correctly within different cultures?
USABILITY
Are the p roducts functions adequate?
FUNCTIONALITY
Is the p roduct a ffordable for locals
or supporting organisations?
AFFORDABILITY
Is the product environmentally sustainable
and does it promote good behaviour?
SUSTAINABILITY
Can the product be maintained and
repaired by local tradesmen, or is it
covered by a warranty?
REPARABILITY
Is the design robust enough to
withstand the envi ronment?
DURABILITY
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defined, it was clear to the designer that the first focus should be on functionality, 
followed by the sustainability and in this case, finally, the affordability. This method of 
category weighting works with the visual nature of the tools and allows for assessors to 
fully understand the product requirements. However, it does not change the subjective 
nature of the method which currently relies on the judgement of the assessor.  
6.5.2 Internet Tool 
 
Over 50% of the students at NTU stated that they would like an internet based version of 
the framework which would be free to access and so they would not have to rely on a 
paper based tool. The nature of designing products for LIEs has resulted in the majority of 
designers and NGOs being spread across the world, meaning access to physical tools 
can have limited impact. Consequently, a website was designed to display the framework 
making it widely available. The website was built on Concrete5, a content management 
system and hosted at www.d4d.org.uk for development and testing. The website had 
four aims; 
- To provide information to designer about appropriate design for LIEs 
- To provide access to the product analysis and case study data 
- To provide access to printable versions of the tools 
- To explore the use of an question based assessment method 
During the design of the website it was structured in three sections; Learn, Assess, 
Download which can be seen on the homepage in Figure 6.36. In the ‘Learn’ section 
users are introduced to the product taxonomy and can access product analysis pages to 
learn about existing designs and product solutions, (see Figures 6.37 and 6.38). In the 
‘Assess’ section users were able to assess their products and in the ‘Download’ section 
they have access to printable resources.  
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Figure 6.36 - Homepage 
 
Figure 6.37 – Learn section discusses the taxonomy 
  
Figure 6.38 – Products can be analysed 
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The development of an online version of the tool meant that the product assessment 
could be expanded to create a more robust weighted approach. One way of achieving 
this is the creation of a series of questions for each of the indicators, which, when 
combined would provide an overall score for the product. This method of assessment 
could provide greater accuracy and be less subjective than a purely paper based 
assessment, highlighted in the pilot study.   
6.5.3 Question based assessment method   
 
This question based assessment method was designed to ask users a series of 
questions which relate to the eight indicators. It was decided that five questions would be 
used to generate a score for each indicator. To answer the questions/statements the 
users either selects; Strongly Agree, Agree, Unsure, Disagree or Strongly Disagree, (a 
likert scale) each of these answers had a numeric value attached to them, see Table 6.4 
for an example. 
Question / 
Statement 
The nature of the design makes the 
product fragile Score 
Answers Strongly Agree 5 
Agree 4 
Unsure 3 
Disagree 2 
Strongly Disagree 1 
 
Table 6.4 – Question assessment weighting 
In this case the question has been proposed with each answer having a score from one to 
five. As discussed five questions will be used to generate a score for each indicator, this 
meant that the five scores will be added together. However, to add a greater level of 
complexity and to avoid users attempting to predict the results, reverse scores will also 
included in some of the questions. An example of this reverse scoring can be seen in 
Table 6.5, where the Strongly Agree answer only gets a value of one, instead of five.  
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Question / 
Statement 
The product is only suitable for only a 
limited user group Score 
Answers Strongly Agree 1 
 Agree 2 
 Unsure 3 
 Disagree 4 
 Strongly Disagree 5 
 
Table 6.5 – Reverse weighted assessment questions 
The final addition to this method is to give each question individual weighting relative to 
the overall indicator. It was decided that the overall score for each indicator was 100, so if 
evenly distributed each question would be worth 20. However, it was decided that each 
question should not be evenly weighted as some questions were more important than 
others, Table 6.6 shows an example.  
 
Table 6.6 – Assessment questions with weighting 
The questions were arranged on the website in a random order, to avoid ‘order effect’ 
which can happen when participants are asked two or more questions about the same 
subject, which can reduce reliability. As a result, these questions are randomized on a 
page re-load, which ensured that every participant is given the questions in a random 
order, see Figure 6.39.     
Indicator / Questions                      Score
Affinity 
The product is something that users will be proud to own Positive 35
Users aspire to own the product Positive 25
The product needs lots of work to be taken care of Reverse  10
The design quality is less than that of a developed world product Reverse 15
The quality of the design is equivalent to that of a developed world product Positive 15
Total  100
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Figure 6.39 – Assessment questions randomly generated  
The creation of 40 questions allowed for an in depth analysis of each product which were 
derived from interview data, product analysis and the surveys, a complete list of 
questions and weightings can be seen in Table 6.7 – 6.14.   
  
Table 6.7 – Affinity assessment questions  
 
Table 6.8 – Desirability assessment questions 
Indicator / Questions Score 
Affinity 
The product is something that users will be proud to own Positive 35
Users aspire to own the product Positive 25
The product needs lots of work to be taken care of Reverse 10
The design quality is less than that of a developed world product Reverse 15
The quality of the design is equivalent to that of a developed world product Positive 15
Total  100
Indicator / Questions Score 
Desirability  
Desirability is a key factor in the design of the product Positive 35
The product is aesthetically pleasing Positive 20
The product does not fit with the local design trends in the region Reverse 15
The product can improve the social status of the user Positive 20
The product is only suitable for only a limited user group Reverse 10
 Total 100
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Table 6.9 – Usability assessment questions 
 
Table 6.10 – Functionality assessment questions 
 
Table 6.11 – Affordability assessment questions 
 
 
Indicator / Questions Score 
Usability  
The product is easy to understand with no training Positive 25
Lots of new skills are required to interact with the product Reverse 15
The product is easy to misuse Reverse 20
The user will have to adapt their lifestyle when adopting the product Reverse 20
Training for the user will be provided Positive 20
 Total 100
Indicator / Questions Score 
Functionality  
The product has been well engineered Positive 35
The functions are adequate for the users Positive 20
The product has lots of functions Reverse 10
The product complies with ISO (or equivalent) standards Positive 15
The product has only been tested in a laboratory Reverse 20
 Total 100
Indicator / Questions Score 
Affordability  
The product can be purchased by locals using a loan Positive 35
The product requires regular consumables Reverse 10
The cost of product maintenance can be high Reverse 20
The product is easy to distribute to locals Positive 15
The product helps to increase income or potential income for users Positive 20
 Total 100
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Table 6.12 – Reparability assessment questions 
 
Table 6.13 – Durability assessment questions 
 
Table 6.14 – Sustainability assessment questions 
 
 
Indicator / Questions Score 
Reparability  
The product can be maintained and repaired by local tradesmen Positive 35
The product is covered under a warranty Positive 20
Spare and replacement parts need to be ordered Reverse 15
If the product breaks it is easy to return to the seller for a replacement Positive 20
The majority of the parts are customised components Reverse 10
 Total 100
Indicator / Questions Score 
Durability   
The design is robust enough to withstand the environment Positive 26
The product can be secured to prevent it from being stolen Positive 20
The material choices are suitable for the climate the product is entering Positive 18
The lifespan of the product is short Reverse 18
The nature of the design makes the product fragile Reverse 18
 Total 100
Indicator / Questions Score 
Sustainability  
The material choices are environmentally sustainable Positive 25
The product does not promote good user behaviour Reverse 15
There could be negative social implications when the product enters the market Reverse 15
The product can be re-used/recycled at the end of its life Positive 30
The local economic market will be negatively affected when the product is introduced Reverse 15
Total 100
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To calculate the overall score for each question the following formula was used; 
Question Weighting * Response / 100 
The score of each of the questions was added together to provide an overall indicator 
which ranged between zero and five. Once calculated an Application Programming 
Interface (API) was used to display the results on the screen. An API is typically a library 
of specific routines and data structures which can be used generate graphical user 
interface components (TechTerms 2014). In this case a Google spiderweb API was used 
to display a graphical representation of the product score (Google 2014). The advantage 
of using an API is that the code is pre-written and minimises data loading time. In addition 
this makes it easy to modify the questions they were stored in a database along with the 
weighted values. Once generated the output spiderwebs were embedded into a webpage 
allowing users to quickly and easily view the overall product score, see Figure 6.40. The 
code used to display the information from the database can be seen in Appendix O. 
 
Figure 6.40 – Product Assessment Spiderweb 
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6.5.4 Physical tool design 
 
In addition, to the internet version of the framework it was identified that there was still 
intrinsic value in having a physical tool (book) which can be given to users or downloaded 
from the website for printing. The nature of physical tools means that users can be guided 
though the process and use it as a reference document while carrying out a design task. 
One example of the popularity of physical toolkit is IDEO’s HCD toolkit, which since 2009 
has been downloaded 105,000 times from their website (IDEO 2011).  
In this research, a book was created as a step-by-step guide, as this was found to be 
difficult to replicate on the internet or paper based tool. It began by highlighting the need 
for designers to become involved in the industry see Figure 6.41.  
 
Figure 6.41 – Physical framework introduction  
The book was divided into five sections; 
- Context, Introduces the framework and format of the framework 
- Approach, Explains the product taxonomy and approaches to design for LIEs  
- Design, Explains the indicators for design and additional considerations  
- Assess, Presents the assessment spiderweb 
- Access, Provides printable versions of the assessment spiderweb and resources 
How to use
The book provides a flexible method which can be used to help create long lasting, well considered products.
To get the most out of this guide, start at the beginning and work through the process in parallel with your design activity,
ensuring that you have considered all aspects in the design outcome.
This book has been created for:
What  is the format?
&
Designers
NGOs
Educators
Students
Approach Design Assess Access
bo
ok
we
b
ass
ess
The format of this resource is threefold, firstly there is the hard copy book, which you are reading now. Second there is an
online version with resources and finally there is an online assessment tool and web app to quickly assess products.
A hard copy book which gives you an overview of the tool as well as methods, case studies and tips on
how to use.
A dedicated website which provides more information on case studies, tools methods.
An extensions to the website which allows for users to rate a product using an series of weighted
indicator questions.
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The context of the framework was introduced at the start of the book which discussed 
the challenges of designing for LIEs and introduced the format of the tool. The next 
section focused on design approach and documented the product taxonomy and 
explained the relevance of each of the design approaches, see Figure 6.42.   
 
Figure 6.42 – Design approach in LIEs 
In the design section, each of the product indicators and additional considerations were 
explained with case study examples from the product analysis to demonstrate how these 
can be implemented into product design, see Figure 6.43. 
 
Figure 6.43 – Design case studies 
 
The majority of products analysed have been designed for users in less industrialised countries. However there is a
growing increase in products designed with and by users. Methods such as the Human Centred Design toolkit can be
used to help get a user centred perspective.
Typically there are three approaches to the design of products for Less Industrialised Economies. Design for, with or by
the target user group. Each design approach has different levels of engagement with users which has an effect on the
product output.
As much time should be spent with the users as possible to understand thier culture, motivaions, aspirations and desires.
This is not oftern possible due to limited resources and time.
How are product s designed?
Designed with less
industrialised economies
Designed for less
industrialised economies
Designed by less
industrialised
economies
Products designed for users by individuals from More Industralised
Economies.
Products designed with users, adopting a colabarative approach
to design.
Products designed and made within local economies typically
by local skilled artisans.
Context Approach Design Assess Access
for
wi
th
by
Limited user involvement
Pro
du
ct 
suc
ces
s
High user involvement
Usability: Lifeline Radio
Context Approach Design Assess Access
Considerat ions
The nature of designing for developing countries requires that products need
to be easy to understand and useable across different cultures and
languages. Product analysis revealed that many products come with picture
diagrams showing how they work and how to use them. This is effective, but
it is important to embed usability into the core design of the product.
Designers interviewed stated that by including the user in the initial design
phase enabled enhanced input into product usability.
The lifeline radio is an example of a product which has been designed with
users to ensure it is easy to use and understand in different cultures. Radio is
the primary means of communication across Africa and in rural areas
electricity is scarce and batteries are unaffordable (Chick, 1997). The lifeline
radio was designed to provide education programs across three frequencies
and is powered either by a dynamo generator or solar panel (Freeplay
Energy, 2011). The design of the radio was inspired by user input and has
been designed to be simple to use even by people with limited or no prior
knowledge of how a radio works. One interview participant stated that you
cannot make a product simple enough when designing for these
environments and educating the local population was really important.
Do the users need to learn new skills to interact with the product?
Is the product designed to prevent misuse?
Will the product easily fit into the everyday life of the users?
Company:
Lifeline Energy
Website:
www.lifelineenergy.org
Contact:
hello@lifelineenergy.org
Design type:
Designed with users input
DesignLocation:South Africa
ManufactureLocation:China
Cost:
Year produced:2010
Number Sold:
Product lifespan:
Warranty:
Informat ion
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The assess section described the assessment tools including, spiderweb and cards and 
provided guidance to make the most of these methods, see Figure 6.44. 
  
Figure 6.44 – Product Assessment 
The final section in the book provided access to these resources in a blank, printable 
format. The nature of a physical book meant that the complex question based 
assessment could not be included and users would have to rely on the slightly more 
subjective paper based version, it can be seen in Appendix P. However, the step-by-step 
format of the book allowed users to work through the process and ensured they had 
considered all aspects of designing for LIEs.  
 
6.6 Pilot study of the question based approach 
 
The design, development and testing of the physical/paper framework has proved the 
need and value of such a method. However, it is now necessary to test and validate the 
question based approach order to quantify if a question method is more reliable and less 
subjective than the spiderweb method. It is expected that the nature of asking users 40 
questions will produce a more consistent set of results than that of the spiderweb method. 
 
Design process Product  assessment web
An example assessment web is shown below. Products are rated against each of the eight indicators. This gives
instant visial feedback  to the designer and highlights areas of the product which need to be improved.
The tool can also be used to assess and evaluate existing products by comparing the results.
12345
Is the product something users will
be proud to own and take care of?
AFFINITY
Is the product desi rable for the
users?
DESI RABILITY
Is the product easy to understand and
use correctly within different cultures?
USABILITY
Are the products functions
adequate?
FUNCTIONALITY
Is the product affordable for locals
or supporting o rganisations?
AFFORDABILITY
Is the product environmentally sustainable
and does it promote good behaviour?
SUSTAINABILITY
Can the product be maintained and
repairedby local tradesmen, or is it
coveredby a warranty?
REPARABILITY
Is the design robust enough to
withstand the environment?
DURABILITY
Context Approach Design Assess Access
It is often hard to predict if a product will have the desired impact on the target user group. Financial constraints and lack
of access to users make measuring the potential impact of products challenging. To overcome this a method of product
assessment has been created to identify the strengths and weaknesses of products designed for less industralised
economies.
The assessment method has been created in the form of a web made up of eight criteria which are identified as key factors
a product should have, these are:
strengths and weaknesses of each product and concept.
Key:
1. Very Bad
2. Bad
3. OK
4. Good
5. Very Good
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6.6.1 Methodology  
 
Nine participants from Loughborough Design School were asked to use the question 
method and a blank spiderweb to analyse the Delagua water filter. Each participant was 
given a physical product and an information card (the same card used in the NTU pilot 
study). They were then asked to carry out an analysis, using the assessment spiderweb 
(paper copy) and using the questions, the order in which they completed each of the 
assessments was changed to avoid inherent bias. Once complete the results were 
compiled and standard deviation was used to investigate the spread of results across 
each method to understand which was more reliable.  
Standard deviation measures the amount of variation or dispersion from the average 
result. Consequently, a low standard deviation indicates that the data is very close to the 
mean, whereas a high standard deviation indicates that the data is spread out over a 
large range of values (BBC 2014). In this case nine participant completed two sets of 
assessments (one spiderweb, one questions) of a single product. Therefore if the 
question method provided a lower standard deviation than the spiderweb it can be said to 
be more reliable and less subjective. However, if the standard deviation of the question 
method is higher than the spiderwebs then it is less reliable.  
In order to calculate standard deviation the following formula was used: 
ߪ ൌ ඨ∑ሺݔ െ	ݔሻ
ଶതതതതത
ሺ݊ െ 1ሻ  
where, 
ߪ ൌ 		standard deviation 
∑ ൌ 		sum of  
ݔ ൌ 			each value in the data set 
ݔ	ഥ ൌ 		mean of all values in the data set 
݊ ൌ 			number of values in the data set 
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6.6.2 Results  
 
The results from the pilot study have been divided into the separate indicators with a 
standard deviation valued calculated for each, these are shown in Table 6.15.  
Indicator 
P1
-0
1 
P1
-0
2 
P1
-0
3 
P1
-0
4 
P1
-0
5 
P1
-0
6 
P1
-0
7 
P1
-0
8 
P1
-0
9 
 
Spiderweb Result (0-5) SD 
Affinity 4 5 4 5 5 3 5 5 4 0.726
Desirability 4 5 4 4 5 5 2 4 5 0.972
Usability 4 5 4 3 4 4 3 4 5 0.707
Functionality 5 3 5 5 5 5 4 4 4 0.726
Affordability 2 3 3 3 3 4 3 3 3 0.500
Sustainability 1 3 2 2 2 3 2 3 3 0.707
Reparability 1 2 2 1 1 2 2 2 2 0.500
Durability 2 2 3 3 3 3 2 2 3 0.527
  
Question Result (0-5) SD 
Affinity 3 2 4 3 3 3 5 3 3 0.833
Desirability 3 4 3 4 3 4 3 4 3 0.527
Usability 2 2 3 2 3 3 2 2 2 0.500
Functionality 4 3 3 4 4 4 3 4 3 0.527
Affordability 2 2 2 3 2 2 2 2 2 0.333
Sustainability 3 2 3 3 3 3 2 3 2 0.500
Reparability 0 1 1 1 1 0 1 0 1 0.500
Durability 2 1 2 2 2 2 2 2 2 0.333
 
Table 6.15 – Results to validate the question based method 
The results show that on average the question method has a lower standard deviation 
than the spiderweb method and so it can be argued that this makes it a statistically more 
reliable approach. However, when looking in detail at the two sets of results it can be 
observed that these differences vary. The variations can be seen between different 
indicators, using the same method, as well as, the difference between methods. Firstly, it 
can be seen within the spiderweb method that; affordability, durability and reparability all 
have a low standard deviation around .500 which demonstrates that participants found 
these indicators easier to judge and accurately score. Desirability, however, had the 
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largest standard deviation (0.972) showing that participants found it difficult to accurately 
rate this attribute. Alternatively, when the question method is used to rate desirability, it 
has a standard deviation of .527 demonstrating that the use of a series of structured 
questions can help provide a more reliable set of results. Across all the attributes this is 
evident, with the question method being typically .200 lower than the spiderweb. In terms 
of the question method it is evident that durability and affordability also have the lowest 
standard deviation of .333, showing that across both methods these are the easiest 
attributes to consistently rate. The other indicators also show an improvement on the 
spiderweb method and all have a standard deviation around .500. There is however, one 
anomaly within the data, which can be seen in the affinity question indicator. It was 
expected that this indicator should be in line with the rest of the results and thus lower 
than the spiderweb. However, in this case the standard deviation is .107 higher and 
consequently worse than the spiderweb method. It is thought however, that this is just an 
anomaly due to participant P1-07 getting a score of 5. A full set of results is available in 
Appendix Q. In order to test this further and fully understand the difference between the 
two methods a second study has been carried out in Chapter 7.  
6.7 Chapter Conclusion 
In this chapter the framework for the design of products for LIEs was refined in line with 
results seen in Chapter 5 and presented as a comprehensive set of tools. During the 
chapter the taxonomy and assessment indicators were updated following 
recommendations from experts interviewed. These changes included the addition of 
three categories (communication, energy and transportation) to the taxonomy and the 
inclusion of three categories to the assessment spiderweb (desirability, durability and 
sustainability). These changes resulted in increased accuracy and robustness of the 
methods and represent the needs of organisations that design products for LIEs. 
Interview data highlighted that participants were comfortable with the spiderweb method, 
but commented that a degree of clarity was required to help explain the indicator and how 
to accurately score them. In response, it was decided to produce a set of assessment 
cards which would assist designers and NGOs better understand the assessment criteria 
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and enable them to produce an accurate assessment of a product. In current design 
literature, it was found that a common method to relay information to designers was 
through the use of a set of cards, which could be made available for designers or NGOs 
and during the NPD or the assessment of existing products. The analysis of existing 
cards guided the creation of set of eight assessment cards which worked alongside the 
spiderweb. Furthermore, eight additional consideration cards were also produced to 
ensure designers had considered all the aspects. Once these tools were completed it 
was necessary to test them with potential users to understand the revised tool was 
effective and appropriate. Students from Nottingham Trent University were selected to 
carry out this study during part of an ‘Engineers without Borders’ project. These students 
had little previous experience of designing for LIEs and were asked to assess existing 
products using the spiderweb. The results showed that tool increased the knowledge of 
student designing for LIEs, but provided potentially subjective results. As a result the 
framework method was expanded to include a website and printed book, which resulted 
in greater information for designers and NGOs. The development of the website allowed 
for a question based method to be introduced, which proved to be statistically more 
accurate and provides more consistent and reliable results result over the physical tool. In 
the next chapter the validation of the final framework is presented.  
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7.11 CHAPTER 7. Framework Validation 
 
 
 
7.1 Introduction 
 
The creation of the framework in the previous chapter partially answered research 
question four “How can this information be used to guide future product designers who 
are tasked with designing for LIEs?” However, in order to quantify if this guidance has and 
can make a difference to product designers, it needs to be validated with users in the field. 
Consequently, this achieved by exposing the framework to a social enterprise in 
Myanmar for feedback, as well as students at Nottingham Trent University. The results of 
these studies are then compared with interview data collected with rural poor users 
based in Myanmar who buy and use these products regularly. The use of these three 
methods provided a comprehensive validation of the framework. In particular, it is worth 
CHAPTER
7. Framework Validation
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noting that exposure to product users is the highest form of validation as these are the 
people understand fully the attributes required for successful design solutions.  
7.1.1 Chapter Objectives  
 
The intent of the chapter is to present the finding from three independent studies which 
validated the framework created in Chapter 6. In order to achieve this, the following 
objectives were created:  
Objective 1 To validate the framework with key stakeholders.
 
Objective 2 To validate the indicators by carrying out interviews with product 
users.  
 
The chapter is split into the three sections previously discussed; the first describes the 
processes of validating the framework at Nottingham Trent University (designers), the 
second section describes the response from a focus group in an Myanmar (NGOs). The 
third section provides further validation by interviewing the end users of these products to 
understand if their aspirations and desires match the framework (product users).  
7.2 Validation with student designers 
As previously discussed, the framework was trialled with second year BSc Product 
Design students who were working on a project set by Engineers without Borders. The 
initial tool was trialled during the start of the project, before the students started 
generating concepts and design solutions. This first study took the form of a product 
analysis of existing products where students were asked to evaluate the effectiveness of 
the framework. As a result, this study identified a number of areas of improvement which 
were addressed in the final tool design in Chapter 6. Following these improvements the 
framework was exposed to the same group of students once they had complete their 
design concepts. The study had three primary objectives; 
1. To assess if exposure to the initial tool made the designers think differently.  
2. To understand if a question based scoring system provided more reliable results. 
3. To validate the modifications made to the overall framework (book and website). 
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7.2.1 Methodology 
 
In total 27 students took part in the study which was conducted during week 10 of the 
design project, during this stage each of the students had a final concept which they were 
presenting to their peers. In order to test the validity of the assessment framework, each 
student was asked to fill in an assessment spiderweb (to evaluate their own design) and 
answer 40 questions using the online assessment tool. This allowed for a comparison 
between the results to identify if one approach worked more effectively. During this 
process a second student was also asked to fill out an assessment spiderweb and 
questions, acting as a peer reviewer. This provided a total of four assessments per 
project (worksheets can be seen in Appendix Q). The students were asked to fill in the 
assessment webs after each presentation; meaning that if any information was unclear or 
ambiguous they were able to ask the student who presented the work. Finally, to 
ascertain the effectiveness of the framework, each student was asked four follow up  
questions;  
1. What is your opinion of the tool redesign? (book, website and 40 questions web)  
2. Do you think that using the spiderweb at the start of the project changed the way 
you went about the design project? 
3. Do you think the framework is effective? 
4. Will you use this tool in future design projects?  
In total 17 (65%) students completed all four spiderwebs, seven (25%) students 
completed three of the four spiderwebs and three (10%) students completed two 
spiderwebs. This gave a total of 26 students with one student not completing any (A full 
set of results can be found in Appendix R). In Chapter 6 it was found that the question 
method produced a lower standard deviation score, with a tighter cluster of results across 
the question method, when compared with the spiderweb method. This meant that the 
question method was more consistent and subsequently less subjective. It was however, 
necessary to understand if this was also the case when reviewing product concepts 
during the design process. To do this the difference between the peer assessment and 
the students own assessment was investigated, see Figure 7.1. 
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Figure 7.1 – Student designers, result comparison 
This four way comparison aimed to identify if the question method provided a more 
reliable and less subjective method, using standard deviation. This was divided into three 
stages; 
- Comparison between the user and peer spiderwebs 
- Comparison between the user and peers questions 
- Comparison between the question method and the spiderweb method  
As stated before, standard deviation was used during the analysis of results, enabling the 
researcher to identify the method with less spread and consequently more reliable. 
According to Falchiov (1989) it is expected that the spiderweb method would result in 68% 
of self-markers grading themselves higher than an external assessor, typically in the 
range of 2.5-10%.  
7.2.2 Results 
 
As mentioned previously, 27 students completed at least two webs, one by the designer 
and one by a peer. The average score given by the students in the self-assessment 
spiderwebs was 3.69, whereas the average for peer assessment was 3.62, this meant 
there was a difference of 0.07 (1.8%) between the two marks which  fell well below the 
expected 2.5-10% over marking predicted by (Falchikov et al. 1989). This showed that 
the students and peers did not differ in their opinion, and were therefore more trustworthy 
than expected when assessing their own work. However, a difference can be seen 
between the average scores given between the spiderweb and the questions. The 
Spiderweb
Peer Review User Review
Spiderweb
Questions Questions
Compare Compare
Compare
Compare
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average score of the spiderweb was 3.66 whereas the questions had an average score of 
2.82. The mode for these results was four (4) for the spiderweb compared with three (3) 
for the questions, this shows that there is a difference of 0.84 between the two set of 
results. An example of this can be seen in Figure 7.2, in which the two webs were 
completed by the designer, the first (on the left) used the spiderweb method, whereas 
second (the right) was completed with the question method. It is evident that although the 
shape is not too dissimilar the average scores are very different, with the question 
method resulting in a lower average score.    
 
Figure 7.2 – Assessment spiderweb compared with questions 
It was expected that when filling in spiderweb during the previous study NTU students 
would be over generous with their score, providing high ratings. However, when 
answering the questions they were less likely to be as generous as they could not predict 
the outcome of the results. This is part due to the fact that the question method contained 
reverse weighting and was designed to recognise that not all products commonly achieve 
100%. In order to further understand these results standard deviation was used to prove if 
the question method was more or less reliable than the spiderweb. As previously 
discussed, if the standard deviation from the question method is spread over a smaller 
range than the spiderweb method it can be said to be more reliable and less subjective.   
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To calculate this, the same formula was used:   
ߪ ൌ ඨ∑ሺݔ െ	ݔሻ
ଶതതതതത
ሺ݊ െ 1ሻ  
where, 
ߪ ൌ 		standard deviation 
∑ ൌ 		sum of  
ݔ ൌ 			each value in the data set 
ݔ	ഥ ൌ 		mean of all values in the data set 
݊ ൌ 			number of values in the data set 
A full set of results can be seen in Appendix S, with a few examples shown below to 
present the findings. Figure 7.3 shows the results of S4-14 using the spiderweb tool to 
analyse a sanitation irrigation system, this example shows the webs generated by the 
designer and the peer. The difference between the results in the spiderweb is evident, 
with an overall standard deviation of 1.060. In particular, it can be seen that usability has 
the highest standard deviation values, of 1.414, whereas, reparability and functionality 
has the lowest value of 0.000.  
 
Figure 7.3 – Sanitation irrigation system assessment spiderweb analysis  
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However, when this product was assessed using the question method it resulted in an 
overall standard deviation of 0.795, showing a reduced of 0.270. This reduction is in line 
with the results seen in the pilot study (section 6.6.2) and further demonstrates the 
constancy of the method. This said it is not always the case that the question method 
provides such a significant reduction in standard deviation result. Figure 7.4 shows the 
results of an assessment of a Bamboo water pump. In this case both outcomes 
(spiderweb and questions) were similar with an average standard deviation of 0.263 
between the two methods.  
 
Figure 7.4 – Bamboo water pump assessment web analysis 
 
In this case, it was found that the question approach had a slightly higher average 
standard deviation of 0.382. Although, these results show that the spiderweb method was 
more reliable, the overall close spread of the results highlight that this is not significant.  
When taking the average standard deviation from the results given by 17 participants it 
was found that the question approach had a score of 0.532 which was the difference 
between the designer and peer, whereas the spiderweb method had an average 
standard deviation of 0.644 between the designer and peer, seen in Table 7.1. This 
shows that the spiderweb is less reliable than the question method as overall it has a 
higher standard deviation, which has results in a greater range of results.  
 
S4-11 Bamboo water pump
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Code 
Spiderweb SD
(between designer 
and peer) 
Question SD
(between designer 
and peer) 
S4-01 0.530 0.795
S4-02 0.530 0.397
S4-03 0.441 0.795
S4-04 1.414 0.795
S4-05 1.060 0.265
S4-06 0.707 0.176
S4-07 0.441 0.176
S4-08 0.530 0.707
S4-09 0.618 0
S4-10 0.530 0.795
S4-11 0.265 0.265
S4-12 0.618 0.795
S4-13 0 0.530
S4-14 1.060 0.707
S4-15 0.795 1.060
S4-16 0.972 0.707
S4-17 0.441 0.088
Average 0.644 0.532 
 
Table 7.1 – Standard deviation results 
As previously stated, these results are in line with the pilot assessment carried out in the 
previous chapter, which found there was a 0.100 difference between each method and 
further prove that the question based method is less subjective. It is however worth noting 
that both methods are by nature subjective and only meant to provide guidance to the 
designer and NGOs. This has been reflected by some of the results which show a high 
degree of difference, demonstrating that not all of the question or spiderweb results 
correlate.  
In addition to the comparison between the two web methods, participants were asked 
four questions about their opinion of the framework, which included the cards, the book 
and the website. In total 24 participants answered the questions, some providing a limited 
amount of detail. The first question asked was; what is your opinion of the tool redesign 
(book, website and 40 questions web). 78% of the participants believed that that the book 
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and website were effective in displaying the tool and providing advice to designers who 
were in the process of designing products for LIEs.  Two participants (S4-03, S4-07) 
made a comment that the design of the book and website looked good and was clearly 
laid out. Five of the participants (S4-02, S4-07, S4-09, S4-14, and S4-19) stated that the 
use of case studies helped them understand the strengths and weaknesses of existing 
products and was a valuable aspect of the book. In response to the website, 63% 
believed that it was useful to have an online tool as well as a physical tool as this was 
easier to use and access, one participant stated that this was something he had 
mentioned before (S4-08) and was pleased that a website was available. The cards had 
not changed since the pilot study and consequently none of the participants made 
additional comments regarding them.   
 
S4-07 
 
S4-21 
I like the book design it looks good and simple to use 
 
I am pleased it has been put on the internet for free 
 
When asked the second question; Do you think that using the web at the start of the 
project changed the way you went about the design project? The responses were limited 
and it was subsequently unclear if the initial exposure to the tool at the start of the project 
had changed the way in which the students carried out the task. 16% of respondents (S4-
01, S4-05, S4-08, S4-21) stated that they used the assessment web while designing their 
product and an additional 25% (S4-03, S4-05, S4-09, S4-14, S4-21, S4-24) believed that 
it was useful to do the product analysis before they started their design work. However, it 
was unclear if the use of the spiderweb changed the design process during this task, but 
it did provide additional knowledge to the students, which they previously lacked. The 
next question asked if the students thought the framework was effective. In which, 62% 
believed that it was effective, and were interested to see the results. One participant (S4-
12) stated that it was “good there is something clever that automatically works out the 
score”. However, 20% expressed that they were unsure if it had worked; even though 
they recognised that it helped them think of areas in the design to focus on, which they 
had previously not thought about. Three students (S4-05, S4-19, S4-21) commented that 
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the questions were time consuming to complete and that they preferred to just use the 
spiderweb instead.   
The final question asked if students would use this tool in future design projects, where 
interestingly, despite the response to the second question being unclear 83% stated that 
they would use it in the future. Most of these responses were in the form of a single word 
answer, ‘yes’. However, S4-02 gave a more detailed answer stating that if he had used 
the tool before the design task he would have had a better outcome.  
7.2.3 Discussion 
 
Evidence from the study of the framework revealed that when using the spiderweb there 
was little difference between the outcome of the designers and peers. However, it was 
evident that when using the question approach it gave a more reliable result. This was 
tested by calculating the standard deviation of the results, which showed that the 
question method had a smaller spread of results between the peers and the designers 
compared to the spiderweb method. It is believed that this was due to the fact that users 
could not predict the answers when answering questions and the addition of question 
weighting allowed for a higher degree of accuracy. Although the answers to the follow up 
questions were limited, it was evident that the students liked the framework and methods 
and would employ them in future projects for designing for LIEs. As an additional note, it 
was found after completion of the study that one of the groups from NTU won the 
Engineers without Borders challenge, out of 3,500 students who took part (Engineers 
without Borders UK 2014).  
7.3 Focus group with designers in Myanmar 
 
The second part of the validation involved exposing the framework to a group of 
designers working in Myanmar (Burma) for a social enterprise, introduced in Chapter 5. 
The objective was to gain feedback on the resource and understand if it was useful and 
relevant to designers working in the field. The social enterprise selected for this study 
typically designs agricultural products and solar powered LED lighting for rural poor in 
Myanmar, living on less than $2 a day. As previously discussed, the organisation believes 
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in a market based approach to poverty alleviation, and consequently sells their products 
on finance schemes to consumers throughout the country.  
7.3.1 Methodology 
 
Five designers took part in the focus group which lasted for two hours; the designers had 
contrasting backgrounds and experience, shown in Table 7.2 with full designer profiles 
seen in Appendix T. 
No. Code Translation?  Participants Position Nationality 
1 S5-01 No Design Team Leader  USA/Japan  
2 S5-02 No Senior Product Designer Myanmar 
3 S5-03 Yes Engineer Myanmar 
4 S5-04 Yes Designer Myanmar 
5 S5-05 No (Translator) Graphic Designer Myanmar 
 
Table 7.2 – Focus Group Participants 
As discussed in Chapter 5 when conducting research in a LIE, translators are often 
required as not all many of the population speak English. In this case, two members of 
the design team who were Myanmar nationals and did not speak fluent English and it was 
decided that a translator should be used. In this case however, no external translator was 
available during the time of the focus group and so it was decided that one of the design 
team members (S5-05) would translate for the group. Although not ideal, the nature of 
working in a LIE meant that the researcher had to adapt and work with the resources 
available (Hennink 2007). The focus group was subsequently, set up in the design office 
in the company; again, according to Liamputong (2011) this was not an ideal setting as it 
is better to use an external or neutral location. However, it was the only suitable place 
given the nature and location of the research. The focus group was moderated by the 
researcher who started the session by introducing the background to the project. Each of 
the participants were asked to introduce themselves, this was done for two reasons; 
firstly, it helps identify the different voices when transcribing the data afterwards (Hennink 
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2007) and secondly, it assists the group members feel more confident and enables them 
to contribute to the discussion (Kitzinger 2005). The group conversation which followed 
was recorded and transcribed in the same manner as previously used and discussed 
during interview analysis in Chapter 5. As previously stated, location and resource 
constraints meant that it was not possible to conduct the discussion in all the participants 
native language and it is recognised that this is against the advice of Yelland and Gifford 
(1995) as it could interrupt the flow of the group conversation. Nonetheless, the nature of 
the organisation meant the participants were used to working with translators and the 
effects of conversation flow were expected to be minimal. Finally, before the focus group 
was conducted it was recognised that individuals who speak different languages often 
see the world from different perspectives and so misunderstanding, inaccurate 
translations and a desire to please the moderator may distort the data (Watkins-Mathys 
2006). To ensure this was not the case probing questions were used by the moderator 
(the researcher) and the participants were made aware there were no correct answers 
during the discussion.  
The focus group began with an introduction to the project and a short presentation, in 
which the framework was explained, the website demonstrated, the book concept shown 
and the cards given to the group. Once all of the participants had looked at the site, book 
and cards the group were asked for their initial opinion of the framework and associated 
tools. This was followed by a trial in which each group member was asked to fill in a 
spiderweb and 40 questions about a product they had recently been involved with the 
design process, this was followed with a series of open-ended questions in a round table 
discussion format, the questions were; 
1. Has the framework made you think differently about designing for LIEs? 
2. Do you think this method could be helpful when designing? 
3. What do you think about the format? 
4. Do you think the tool is appropriate to help and educate others about these design 
considerations? 
5. Do you have any further comments or suggestions? 
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Further follow up questions and prompts were given to help the conversation flow, as 
recommended by Steward et al (2007). In addition the moderator (researcher) ensured 
the conversation stayed on track and that all members of the group were able to 
participate. This was particularly important due to the language barrier and level of 
experience in the group members. 
7.3.2 Results 
 
The results from the focus group have been split into two sections; the first reviews the 
spiderwebs created by the designers and the second summaries the opinions and 
discussions which were had during the focus group. Following the introduction and 
presentation of the framework each of the group members was asked to complete a 
spiderweb for a product they had recently worked on. Furthermore, each of the 
participants were asked to answer the 40 website questions for the same product. This 
provided two sets of results for each of the products, allowing for comparison. These 
results can be seen in Figure 7.5.  
The comparison of the spiderweb and the question method was carried out in the same 
way as previously described in section 7.2.2. The outcome of this produced a similar 
pattern to that of the pilot study and the comprehensive study with students from NTU. 
This revealed that the spiderweb had significantly higher average scores than the 
question approach, with an average score of 3.7, whereas the question method had an 
average score or 2.9. Again, this suggests that users tend to over score products, when 
filling out the spiderweb by hand. However, as each participant was filling out a web for 
their own product it was not possible to generate a standard deviation score. This said, 
the results do show that there is a degree of consistency across both methods. S5-05 for 
example has a very similar shape for both the spiderweb and question methods which 
highlights that experience of the practitioners may result in a more reliable set of results 
from the spiderweb. However, as previously mentioned, only one participant reviewed 
each product so it was not possible to use standard deviation to calculate the range of 
results and prove if this was the case. Instead the primary purpose of this validation was 
to understand how the participants found using the methods and they felt it would result in 
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improved product design. This was discussed further during the focus group once the 
spiderwebs were complete.   
   
Figure 7.5 – Focus group assessment spiderwebs 
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Once each participant had completed the assessment exercise the focus group was 
brought back together and began by discussing the value of each of the indicators and 
how they related to the product they had just reviewed. There was a general consensus 
that each of the participants thought the indicators were accurate (S5-01), helpful (S5-01) 
and useful (S5-04). S5-02 expanded on this, and started a discussion about the trade-
offs which could be seen from the spiderweb outcomes. In his experience there were 
always trade-offs between design quality (aesthesis/desirability) and manufacturing cost 
(affordability), S5-05 believed that by using the weighted assessment these trade off 
could be taken into account, which would make the tool very valuable. In addition S5-01 
was pleased to see the inclusion of desirability and aesthetically pleasing products in the 
framework as these are areas often missed and not considered when designing for LIEs;    
  
S5-01 
 
 
You have mentioned in desirability and is the product aesthetically 
pleasing and also in affinity is the design culturally acceptable, I think 
those are really, really important.   
 
Furthermore, S5-04 stated that it was important, if possible, to undertake user research or 
adopt a UCD methodology during the design process. Advocating this in the ‘additional 
consideration’ cards and the book was ‘really valuable’ and almost impossible for an 
outside design team to understand or anticipate what an aesthetically pleasing, 
appropriate design was. In his opinion it was important to have a design team close to the 
field, enabling them to understand the market and culture. This lead S5-03 stating that it 
was important to understand who the customer was, and if this was a charity or the end 
user, as this can have an impact on the design process. Again it was noted that these 
considerations were part of the cards and book which the group were pleased about. 
When asked if these resources had made them think differently about designing for LIEs, 
the group agreed that it had not changed their opinions, as they were used to working in 
the environment, however, it did provide a focus during the design process and enabled 
them to think about elements of the design in more detail. One participant (S5-03) 
commented that with this tool; 
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S5-03 
 
 
It is easier for designers to visualise the concepts, before we talk about 
all these things, it has to be durable, repairable, but making you go 
through them with this tool you can see them all at once.  
 
Consequently, S5-03 hoped that by using the tool it would produce better design results, 
which others agreed with. One participant (S5-01) was interested to test the tool with the 
end users and allow them to rate products themselves, against these indicators; this he 
believed would provide valuable feedback to the designers.  
When asked about the format of the framework the majority of participants were satisfied, 
highlighting that each method could be used at a different stage in the NPD process. S5-
02 believed that having a physical book would be useful to have in the office as a 
reference guide, in particular to look at case study and product examples to understand 
what worked in other organisations. S5-04 believed the cards and spiderweb would be 
most useful during concept development when the designer is exploring ideas and 
possible solutions. According to S5-01 this would be used in addition to user research 
and field trials, providing a quick and easy reference while back in the office to ensure 
they had considered all of the areas of the product. Furthermore, the participants believed 
that the resources would be valuable to other organisations which were not located in the 
country where the product was distributed. S5-02 stated that it would good for designers 
who have limited access to users and would provide a good ‘rule of thumb for successful 
design’ (S5-02). To expand on this one participant (S5-05) said that it would be useful for 
a few of the design team to regularly review each other’s product using this tool and 
compare the results, enabling them to consider how effective the designs are and 
highlight weaknesses. Finally, the participants discussed the use of the website, stating 
that it would be more useful to use the question method during the later stages of a 
design project (S5-02) or when assessing existing products (S5-05). The participants 
believed that it gave an accurate portrait of a product and liked the fact that it was an 
“independent assessment”, however it was also found to be time consuming and not as 
immediate at the spiderweb approach (S5-05).  
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In conclusion, the social enterprise in Myanmar liked the framework and stated that they 
would be using it in future projects (S5-01) and as a reference when teaching others 
about effective design for LIEs.  In particular, they believed they could use it to analyse 
concepts as S5-03 stated, ‘It is easier for designers to visualise the concept as a whole 
when you can see all the elements at once.’ 
Following this study the Social Enterprise asked the researcher if they could have copies 
of the tool to use in future design projects. A follow up email was sent 12 months after to 
understand if they still used the tool and if it was helpful. The initial response highlighted 
that the tool was still being used to educate new and intern designers and had become 
part of the NPD process. It is therefore proposed that a future study be carried out to 
investigate the long term impact further.      
7.4 Interviews with end users in Myanmar 
 
The final part of the framework validation was to compare the recommendations and 
indicators with the needs and desires of end product users. It was proposed that if the 
end users value the areas highlighted in the spiderweb tool then the tool must be relevant 
and reliable. As previously discussed students at NTU and the designers in Myanmar 
believed the tool to be a valuable resource which they intend to use for future projects. 
However, both of the previous studies focused on the design and arrangement of the tool, 
with findings based on the knowledge product designers and NGOs have of end users. 
To improve reliability this final study investigates the needs, wants and desires of existing 
product users to see if the results correlated with that of the designers and NGOs 
previously interviewed.  
 
7.4.1 Methodology 
 
The study was carried out in three rural villages in Myanmar in close proximity of the 
capital Yangon. The villages were recommended by the social enterprise as areas which 
had a large number of low income product users.   
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The aim of this investigation was to: 
1. Carry out an analysis of existing products to understand their suitability 
2. Understand the strengths and weaknesses of existing products from a user’s 
perspective   
3. Understand what users were looking for in products, to  increased use and uptake 
4. Compare these results with the assessment indicators to validate their 
appropriateness  
The study was carried out with 10 families, each of which owned at least one of the 
products found in the product catalogue. Furthermore, it was ensured that each of the 
families had the product between one and five years, and so was experienced in using it 
and was able to discuss the strengths and weaknesses of the solution. The data 
collection method used in this study consisted of a series of semi-structured interview 
with a translator as well as observations of product use and the household. The following 
interviews were carried out in these locations, see Table 7.3; 
No. Code Location Family Members Occupation 
1 S6-01 Kyun Chaung Village 2 Adults 2 Children Farmer  
2 S6-02 Kyun Chaung Village 2 Adults 3 Children Farmer  
3 S6-03 Kyun Chaung Village 2 Adults 1 Child Farmer  
4 S6-04 Taw Kha Yan Gyi Village 2 Adults 4 Children Farmer  
5 S6-05 Taw Kha Yan Gyi Village 2 Adults 3 Children Farmer 
6 S6-06 Mezali (Auk Sll) Village 2 Adults 2 Children Farmer 
7 S6-07 Mezali (Auk Sll) Village 2 Adults 6 Children Farmer 
8 S6-08 Mezali (Auk Sll) Village 2 Adults 1 Child Farmer 
9 S6-09 Mezali (Auk Sll) Village 1 Adult 3 Children Farmer 
10 S6-10 Mezali (Auk Sll) Village 2 Adults 2 Children Farmer 
 
Table 7.3 – End user participants 
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The interviews were carried out at the family member home and were arranged with the 
support of the social enterprise. As discussed before, translation played a significant part 
in the data collection. It was decided that to avoid bias an independent translator would 
be used, instead of one from the social enterprise which set up the meetings. This meant 
that the outcomes would not be swayed by the opinions of the organisation and it would 
remain independent. As previously stated the translation was conducted in the situation 
and transcribed using detailed notes and photographs. The format of the interviews 
followed a semi structured approach (interview sheets can be found in Appendix U). 
Before the study began the translator was provided with a copy of the questions to ensure 
it was clear what was being asked and that he could translate appropriately.  
When conducting the interviews the researcher and translator were escorted to the home 
of a participant by a local sales agent, who gave an introduction to the family. The sales 
agent subsequently explained to the family that a researcher would like to ask them some 
questions about their products and if it was okay to take notes and pictures of them. The 
hospitable nature of the Burmese people meant that this was typically followed by an 
invitation from the family to sit, drink tea and eat a selection of local food.  Hennink (2007) 
highlighted that this was an important part of conducting research in low income settings 
as it helped to build a rapport with participants and put them at ease. Following this 
introduction the questions were asked. When formulating the questions, it was important 
to make them simple to understand and translate to minimise loss of meaning or 
misinterpretation. Eleven background questions were asked first which were followed by 
product specific questions, these being; 
1. What is your name? 
2. Where do live? 
3. What is your job? 
4. How many people live in your home? 
5. What do the member of your household do? 
6. What is the product you own? 
7. How long have you had the product? 
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8. Did you buy the product?/was it donated?/did you use a loan? 
9. How often do you use the product? 
10. Would you recommend the product to a friend? 
11.  How easy is it to get support for the product if you have a problem? 
The semi structured approach meant that it allowed flexibility in the interview, as some of 
these questions were already answered in the introduction. The second part of the 
interview asked the participants to highlight five positive attributes and five negative 
attributes of the product from the catalogue they owned. This open question was used to 
understand how suitable the products were, and what the participant focused on as 
important factors in the design. The third section then asked users to rate the importance 
of each of the assessment indicators. This was carried out twice; firstly they were asked 
to rate the existing product on a scale from 0-5, where 0 is poor and 5 is excellent. 
Secondly, using the same scale they were asked the importance of each of the indicators 
in the next product they would purchase. In addition to providing a numeric response 
each of the participants was asked to explain the reason behind their opinion. Each 
interview lasted between 1 hour and 1.5 hours. During the time an observation of their 
home was made and drawn to see where the products were used.  
A number of challenges were faced while conducting this cross cultural study, firstly, it 
was important to avoid the researcher being perceived as an expert and distorting the 
answers given by the participants. Secondly, it was important to ensure that the 
participants did not think that the research had links with the organisation which arranged 
the interviews as this may also be reflected in the answers they gave. It was for this 
reason that an independent translator was chosen. While conducting the interviews the 
researcher ensured that culturally appropriate clothes were worn, without a large amount 
of branding. This was because IDEO’s HCD toolkit reported a negative effect on 
responses, if an interviewer was not wearing appropriate clothing, which could lead to 
participants being dishonest or failing to open up (IDEO 2011). In this case the culture 
dictated that long trousers should be warn and shoes and socks removed when entering 
any building. The final challenge was to ensure the translator, translated accurately. It 
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was found in this study that the translator enjoyed talking to the participants, but failed to 
give a comprehensive report back to the researcher. This was addressed after the first 
few instances to ensure that the data generated was accurate.  
7.4.2 Data Analysis 
 
The data analysis from this study has been split into two sections; the first was an 
analysis of responses given to the initial, open question regarding the strengths and 
weaknesses of the products they already owned. The second section displays the 
individual scores given for each of the assessment indicators. To collect this data, notes 
were taken during the interview and typed up that day, to avoid memory loss. The nature 
of working with a translator and participants from a rural poor LIE meant that some of the 
responses were difficult to understand. If this was the case participants were asked if they 
could explain it in more detail, or the best interpretation possible was used.  
7.4.3 Results   
Participants were first asked what they thought the best elements of the products they 
already owned were. The majority described time saving, profitability, ease of use, 
reduced manual labour and easy to fix or repair. It was clear that the participants valued 
time saving items. For example S6-09 stated that before getting a water pump she had to 
carry an engine pump across the road and connect it up, this she said was time 
consuming and expensive to run. S6-08 similarly stated that with her new pump it meant 
that she could have ‘water when I need it’ and S6-06 responded that having these 
products ‘enables us to have more time for other activities so we can make more money’. 
A number of participants spoke of generating additional income by using the products 
they had purchased. Often they were seen as an investment, for example, when talking 
about an LED light S6-02 stated that ‘it is very profitable, as I save money every day, I 
don’t have to buy kerosene’. It was evident that profitability and ease of use were linked 
as many participants talked of the amount of time they had saved by using easy to use 
products (S6-02, S6-03, S6-04, S6-08, S6-09). In addition, another factor which 
participants liked were products which provided a reduction in manual labour; many 
described how with the water pumps it had led to a reduction in the amount of manual 
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labour they had to do, which provided health benefits (S6-05). The final attribute which 
participants spoke of was ease of repair, in particular S6-07 stated that when they got the 
product (a water pump) ‘it had many problems, but her husband was able to repair it’ 
which was evidently an important part of the design; otherwise the product would not 
have been used. These attributes highlighted the strengths which users had identified in 
existing products. However, to understand fully the participants’ opinion on existing 
products they were asked to describe the weaknesses of these products as well.  
The main weakness identified were the quality of components used in the products, 
according to participants this often resulted in products breaking easily, or wearing out 
prematurely. In the study the most common products discussed by participants were LED 
lights and water pumps. It was reported that the LED light did not have many problems, 
with many users stating that it was a good design. However, according to users the pump 
had a number of problems, with many complained that the washers were breaking and 
leaking, burrs were left on the inside of a piston cylinder after manufacture and the pump 
became significantly less efficient over time. These weaknesses can be linked to the 
durability of the product which was not fully taken into consideration during the design 
process. 
The second part of this study asked users how important they viewed each of the 
indicators. This was carried out by asking participants what they desired and looked for in 
products, and how important each of the indicators was to them. Participants 
subsequently gave each of the indicators a value on a scale from 0-5, with 5 being the 
highest. These results were then compared with the spiderweb indicators to see if they 
correlated. A summary of each of the indicators is seen below, with data in Appendix V.  
Affinity 
 
Participants believed that affinity and the social status attached to well-designed products 
was important and something they desired. S6-02 stated that ‘I don’t want to be boastful, 
but I want to look better [by having nice products]’, other participants mentioned that it 
was good to have well designed products, and that these could be used to help their 
friends and family. According to S6-04 this made the participants ‘look good’ and 
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ultimately use the product more. However, S6-05 and S6-06 believed that although it was 
nice to have well designed products, it was not essential and was more important to have 
products which worked and functioned well.  
Desirability        
 
Similar to affinity, participates believed that product aesthetics were needed and 
important to the design, thus, enhancing the product experience. In particular, S6-06 
stated that ‘the more beautiful the product, the more attraction I have to buy it’. Other 
participants, including S6-08 believed that it really depended on the product function, for 
example if the product was designed for the home it is important that it is aesthetically 
pleasing and something ‘I can be proud of’ (S6-03) but products which are for the garden, 
or ‘the duck house’ were not so important. 
Usability 
 
Every participant stated that usability was fundamental to a good product design, and 
something they looked for. This was previously highlighted, when participants described 
attributes which made a product successful. 
Functionality  
 
Again, every participant stated that functionally was also important and typically the most 
important attribute. Many said the more functions the better, with S6-04 stating that if the 
functions were good then the product would make tasks less laborious.  
Affordability 
 
There was a split with participants when asking about the affordability of a product; they 
typically fell into two groups. The first believed that the cheaper the product the better, 
with cost being ‘the number one factor’ in decisions (S6-02, S6-05). Whereas other 
participants (S6-01, S6-06, S6-07, S6-08, S6-09, S6-10) responded that products do not 
need to be so cheap, instead they need to be good quality. This opinion has been formed 
from experience, in which they have learnt that cheap products often break quickly and 
do not last, as a result participants had to spend the money twice (S6-09). Two 
participants (S6-03 and S6-04) used the phrase; ‘Paw Chaung Kaung’ which means they 
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want to get good quality products at a cheap price. This phrase reflects the general view 
that it is important to get a balance between these two attributes.    
Sustainability 
 
Participants found the concept of sustainability difficult to relate to and understand, with 
the majority of participants either not concerned about being sustainable, or failing to 
understand what was meant by being sustainable. The nature of a LIE means that 
participants are inherently sustainable and re-use everything they have access to.     
Reparability 
 
As previously discussed reparability was very important to participants, with the majority 
stating that their husbands were practical and liked to fix products if they break. However, 
as S6-09 said, ‘only if it is easy to repair would I consider buying it’ which highlights that 
this is a critical factor when buying a product and has a direct effect on the long term use 
and effectiveness of the solution. 
Durability 
 
The final factor, durability was equally important to users with many stating that products 
should be ‘strong and robust’ (S6-05). This was also highlighted when participants 
discussed the strengths and weakness of existing product designs. S6-03 stated that 
they wanted a product to last for three years, and it needed to be durable enough to 
withstand that length of time. S6-09 believed that strength was more important than 
product aesthesis, but S6-05 said that the best products would have a mixture of both. 
These results show the importance end-users, in this case the participants, placed on the 
attributes identified earlier in the study. As previous stated each participant was asked to 
rate the importance of these on a scale from 0-5, these results can be seen in Figure 7.6. 
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Figure 7.6 – End users’ indicator priority 
These results highlight that there was an even spread of opinion, in which, participants 
agreed with previous data collection. Consequently, there is a slightly higher response to 
Functionality, Affordability, Reparability and Durability, which was expected due to the 
nature of LIEs and the comments participants made about existing products they owned. 
However, this study does conclude, and validate initial findings that Affinity and 
Desirability are very important in the design, and can have an effect on the long term 
uptake and use of these essential products. As previously discussed, Sustainability was 
not a high priority for participants, this was for two reasons, firstly the nature of LIEs 
means that little is wasted and products will typically be reused if they can. Secondly, it 
was thought that participants failed to grasp the concept of sustainability, which resulted 
in a low score. These scores do however, provided the final validation needed in the 
study and evidence that these are the critical factors required in NPD.   
7.5 Chapter Conclusions 
 
In this chapter the framework has been validated using three methods, with design 
students, designers working for a social enterprise and finally the end-users of the 
products. The use of these three methods has proven that the framework is effective and 
has been presented in the correct format. It was found that the question method provided 
a more reliable and less subjective form of product assessment when compared to the 
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spiderweb method. However some designers, working in the industry preferred to use the 
spiderweb method as they found it a quick and easier reference, while carrying out a 
design activity. Finally it was discovered that users agreed with the assessment 
indicators highlighting a new importance for affinity and desirability. 
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8.11 CHAPTER 8: Discussion and Conclusion 
8.1 Introduction 
The final chapter provides a reflection of the research and presents the significance and 
impact it has had on the industry and the future of NPD for LIEs. The aims, objectives, 
and research questions have also been discussed, which relate to the validity of the study 
as a whole. Furthermore, within this Chapter, the findings have been analysed in relation 
to the literature review and current gaps found in knowledge. The chapter concludes with 
a presentation of the limitations found during the study, and discusses future work which 
could be carried out to further explore this area of research. To achieve this, the chapter 
has been divided into four sections; 
- Discussion of final framework in relation to the existing knowledge 
- The extent the study answered the research questions 
- The original contribution to knowledge  
- Overall conclusions and proposal for future work 
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8.2 Discussion of Findings 
 
Findings from the study have been presented throughout the thesis, however in this 
section all the findings have been brought together and discussed in relation to the 
existing knowledge. The aim of this study was to enhance the NPD process in the design 
of products to alleviate poverty for people living in LIEs. In order to achieve this, six 
objectives were created along with four research questions.  
The analysis of past and present literature reviewed in chapter two revealed that there 
was a growing demand in LIEs for products to solve poverty. This stemmed from the well-
known failings of development policy agendas seen between 1950 and 1970 which saw 
large financial investments in LIEs from MIEs. These investments were designed to 
improve infrastructure, and support the development of the economy. However, despite 
this investment, many LIEs received poor returns, which consequently amounted to a 
large amount of debt (Easterly 2007). As a result, aid projects continued to provide basic 
products and services, such as water pumps and medical equipment (Sachs 2005a). 
These products were typically designed by engineers to be functional, and installed by 
local NGOs. During this time however, it was recognised that design, in particular, 
industrial design, could play an active role in the development of a LIE, by providing 
appropriate product solutions, and embedding design methods into government policy to 
increase the countries competitive advantage (Er 1993, Bonsiepe 1977, Schumacher 
1973, Papanek 1985). This culminated in the Ahmedabad declaration, which declared 
“design to be a powerful force for the improvement of the quality of life in the developing 
world” (ICSID and UNIDO 1979). Yet, despite this claim, and recognition, little happened 
in the preceding years (Coward et al 2005), and it appeared that industrial design had 
been side-lined, with various ‘intermediate’ and ‘appropriate’ technology engineering 
organisations playing a lead role in the development of products (Smillie 2000, Polak et al. 
2003). This continued until relatively recently, when three significant changes occurred. 
Firstly, the concept of design thinking was introduced and resulted in industrial design 
maturing, and moved away for the traditional hardware focused discipline (Brown 2008). 
Consequently, the profession began to use its methods to develop business strategy and 
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help solve complex and wicked problems (Kandachar 2012). Secondly, in 2000, 189 UN 
members committed to eradicating poverty by 2015, these commitments became known 
as the millennium development goals, which consisted of eight targets (United Nations 
2010b). As a result, these initiatives widen the remit and scope of mainstream 
international development policy which has led to inclusion of other industries, such as 
industrial design (Danert 2003). Finally, the third significant development has been in the 
form of business strategy, with the advocation of BoP economics and the role of micro-
financing. Previously, the vast majority of products were donated to the users at zero cost, 
however, Polak (2008) and Prahalad (2002) believe this is unsustainable and can skew 
local markets. Instead, they advocated that products be sold to users, creating 
sustainable business models. The combination of this significant pedagogy change has 
sparked a renewed interest in designing for LIEs, which in many ways mirrors the initial 
ideas first proposed in the 1970s by Papanek (1985) and Schumacher (1973). According 
to Pillonton (2009) this shift has resulted in current deign students “chomping at the bit” to 
design socially responsible products. However, despite this significant change in 
approach and a general consensus for the most effective ways to alleviate poverty, little 
has changed, with the majority of products still being designed as intermediate 
technologies and donated to users (Donaldson 2008). In addition, the methods 
developed to facilitate this change are also few and far between. The few examples 
which do exist either focus on documenting the UCD process, or the integration of multi-
disciplinary teams and business strategy. In particular, IDEO’s HCD toolkit effectively 
documents a process of designing with users but does little to assist the designer 
understand the considerations they need to take into account when designing a physical 
product. Furthermore, examples from Diehl (2007) and Austin-Breneman et al. (2013) 
focus primarily on the advocation of selling products and the sustainability of the system. 
These tools provide a good starting point, but appear to offer little guidance on how to 
design long term, effective product solutions, with has resulted in many products still 
failing to make the impact required. 
In response to the lack of knowledge and clarity regarding the requirements for effective 
product design, the study began with an investigation into why these products were not 
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making the impact required. In order to carry out this investigation it was firstly necessary 
to understand which products had already been designed for LIEs and subsequently the 
strengths and weakness of these solutions. The lack of existing catalogue or single 
source of reference resulted in the creation of a product catalogue, consisting of 64 
products. Each of these products was designed for different market sectors and was 
designed using a different approach. In order to analysis this data it was first necessary to 
arrange the products into a useable format. A taxonomy was created as a systematic 
classification scheme of these products, with five major groups emerging as dominant. 
These were; Health, Water and Sanitation, Agriculture, Education and Infrastructure. It 
was initially found that a large number of products were seen in the Health and Water and 
Sanitation category, which was expected as these products provide basic human needs 
required and fit with Maslow’s hierarchy of need. In a second level of classification it was 
identified that products have either been designed for users, with users or by the users 
themselves. These results correlated with evidence seen in a study carried out by 
Donaldson (2008) in which she reviewed the design approach of products seen in Kenya. 
The outcome of this was a comprehensive taxonomy which grouped and classified 
products designed to alleviate poverty. As a result, this provided the foundation for further 
study and met the first objective; 
Objective 1: What are the current and existing products designed to alleviate poverty? 
In order to meet the second objective, and fully understand the strengths and 
weaknesses of these products it was necessary to carry out an analysis of existing 
product in the catalogue. Data gathered from journals, newspapers and blogs was used 
to create a ‘picture’ of each of the products, with thematic analysis used to highlight the 
primary strengths of the designs. The analysis revealed that there were six primary 
attributes a product required to be effective and long lasting. These were; Affinity, 
Usability, Reparability, Acceptability, Affordability and Functionality. The identification of 
these commonly occurring themes can again be related back to the literature review, in 
particular, Schumacher (1973) and Papanek (1985) advocated that products designed 
for LIEs should first and foremost be functional, affordable and repairable as in their 
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opinion these products should be an intermediate step between the products seen in 
MIEs and the ones designed locally. Affordability was also a fundamental attribute for 
products which was highlighted by Polak et al. (2013), who believes that the creation of 
sustainable business models should always be considered from the outset and can 
dictate if a product succeeds or fails in the market. Furthermore, Polak (2008) and Brown 
(2008) highlight the value of UCD, ensuring products are items that users need, can, and 
want to own. These attributes can be seen in the usability and acceptability indicators, 
which focus of the ease of use, and the acceptable nature of a solution. However, the 
final attribute, affinity, initially goes against the thoughts proposed by Papanek (1985) and 
Schumacher (1973) and instead of advocating a product which is intermediate, 
advocates products which are desirable, and something users will be proud to own and 
take care of. At this stage it could be argued that although the personal attachment to a 
product has been mentioned in the literature there are few, if any, significant examples of 
the role it can play in relation to product effectiveness and longevity within mainstream 
design for development literature. It is the identification, and combination, of these 
attributes which make this initial finding unique and of potential value to the NPD process. 
As a result the second objective was achieved; 
Objective 2: Identify the strengths and weaknesses of these products to alleviate poverty 
in the developing world.  
The third objective within the study was to; 
Objective 3: Evaluate the mechanisms that support new product development for 
designers and non-government organisations. 
Having initially identified the key factors which can lead to effective design solutions, it 
was necessary to fully understand the mechanisms of support available for the NPD 
process. As previously mentioned, the literature review highlighted that there were few 
current methods to aid designers and NGOs. However, the few methods which do exist 
include; Diehl’s (2007) 4 P’s and 4 A’s for the design of BoP products and IDEO’s Human 
Centred Design Toolkit (2011). Interviews with designers and NGOs, highlighted that they 
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were either; not aware of these mechanisms of support, or that they were not useful. In 
particular, it was highlighted that the majority of designers interviewed saw value in using 
UCD design methods, advocated in the HCD toolkit, however, in practice they rarely used 
them. There were two primary reasons for this: Firstly, designers found they were often 
constrained by the funding they received, with many donors not understanding the value 
in UCD and requiring a quick product development cycle. Secondly, designers stated that 
access to LIEs was difficult, and often they waited until they had developed prototypes 
before testing or carrying out user research. This lack of UCD may contribute to the fact 
that there are many inappropriate design solutions and does not follow the 
recommendations of Papanek (1985) who stated that designer should spend between 
three and five years in the country you are designing for. However, in terms of support for 
the designer 57.1% of survey participants stated there was a significant lack of support in 
the industry, which in their opinion, has resulted in so many inappropriate solutions. 
These studies led to the achievement of objective three, despite the lack of resources to 
assist designers.  
Objective 4: Examine products designed and used in humanitarian aid through surveys, 
interviews and case studies. 
Following the product analysis and an investigation into the mechanisms for support, the 
strengths and weaknesses of existing products were fully explored, using a mixture of 
surveys, interviews and a case study. The use of these three methods provided a 
triangulation of results, and allowed for high quality analysis of products. The use of 
grounded theory methodology was crucial to this element of the study, as these data 
collection methods built upon the product analysis data and helped to develop the theory 
further. During these studies, participants discussed the approach they adopted to the 
design of products, the distribution approach, and factors they believed were 
fundamental in the creation of products for LIEs. The majority of the results correlated 
with the findings from the product analysis, with a few additions and changes suggested 
to the design of the taxonomy and indicators required for effective design. In particular, 
participants believed that fundamental factors such as functionality, durability, usability 
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and affordability were critical in the design of these products, as previously discussed. 
However, it was also found that other areas such as affinity and desirability were also 
important, and encouraged long term use and uptake of a product. According to 
participants this is because users in LIEs are equally aspirational, and are aware of good 
and bad design. Consequently, designing products which meet these aspirational desires 
can increase uptake and use, as users take care of the products, use it more, and show it 
off to their friends. An example given to highlight this was the Tunsai water filter which 
was originally designed to be very functional, but not visually appealing as a result, 
uptake was poor with many users not consistently using the product. However, when 
redesigned to take into account user aspirations and the visual appeal of the product the 
uptake and use increased by 42% in eight months (PATH 2014). This example further 
highlights the need to design appropriate products and why the contribution from 
industrial designers is beginning to be recognised. Further analysis to investigate these 
issues was carried out in the form of a case study of a social enterprise in Myanmar 
(Burma). During this field study, issues of manufacture, distribution and product cost and 
finance arose, which were again similar to the finding from Donaldson (2008). The nature 
of the organisation meant that they designed and made the majority of the products using 
local production techniques and trained the locals in product design. This was a 
potentially a unique example of an organisation, but highlighted further the challenges 
faced when designing for LIEs. These studies resulted in a large data set, which achieved 
objective four and led to the development of an approach in objective five.  
Objective 5: Identify issues raised in Objectives 1-3 and develop an approach to resolve 
these.  
In order address the fact that existing products fail to live up to the expectations of donors, 
and the current methods of support are inadequate. It was decided to develop an 
approach to resolve these issue and create a framework to guide designers and NGOs in 
the creation of longer lasting, effective products for LIEs. A framework was subsequently 
created using findings from data collected in chapters two, four and five, to present a 
method which highlighted the fundamental requirements for designing products for LIEs. 
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In line with a grounded theory methodology an initial tool was created from a product 
analysis, which tool took the form of a spiderweb assessment tool, and contained each of 
the six attributes highlighted above, allowing users to rate a product against the attributes. 
This initial tool was exposed to interview participants, who gave it very positive feedback, 
with many stating that they liked the simplicity, ease of use and that they had been 
looking for a method of product assessment. Following this data collection it was decide 
to expand the tool further, to reflect the data gained from interviews, surveys and a case 
study. This resulted in a change to the initial tool, and the six indicators were developed 
into eight, which better reflected the data gathered. This meant the final indicators were; 
affinity, desirability, usability, affordability, functionality, sustainability, reparability and 
durability. These were devised by use of thematic analysis and open coding of the data. 
As a result of these changes it was apparent that the spiderweb required further 
descriptions of each of the indicators to help users fill it in accurately. Following a review 
of design tools, it was decided that a set of cards would be created to explain each of the 
indicators and provide further information, in addition, a further set of consideration cards 
were created to help guide designers ensure they include attributes which are significant, 
but not present on the web. This framework was initially trialled in a study at NTU, which 
subsequently led to the creation of an internet version of the framework which would be 
available for everyone. Once the website was designed, it was found that further reliability 
and dependability could be added with the addition of a weighted and independent 
assessment method. The advantage of this method is that it avoids the subjective nature 
of the spiderweb and creates an impartial assessment of a product or solution. This was 
development, by creating a set of 40 questions which were individually weighted and 
provided an impartial assessment of a product. To test this, and validate if it was less 
subjective, the tool was trialled at NTU. Standard deviation was used to measure the 
spread of results and concluded that a question based approach was less subjective and 
more accurate. Consequently, this concluded that there was a demand for a tool to assist 
designers and that the addition of an independent assessment was both, desired and 
found to be more effective. Subsequently, this met the fifth objective.    
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Objective 6: Validate and test the approach with experts in humanitarian aid and 
industrial design. 
The final objective was to validate this approach with expert NGOs and industrial 
designers, this was carried out to ensure the framework was useable, reliable and a 
effective resource that met user’s needs. Three studies were designed to test the validity 
of the approach; firstly, the framework was trialled with students from NTU in which they 
were asked to use the tool to analyse a design concept they were creating. This provided 
a real life setting, in which the constraints of the project meant that none of the students 
had the opportunity to conduct UCD research, and so was consequently an accurate 
reflection of the position of the majority of product designers at the start of a project. This 
study concluded that the framework was effective and received positive feedback from 
students, with many believing the use of the tools enhanced their design outcomes. The 
second study involved a focus group of designers working for a social enterprise in 
Myanmar (Burma). In this case, the designers were asked to comment on the tools and 
use them to analyse a product they had created. Feedback from this investigation was 
particularly positive with one designer stating that before they would talk about these 
attributes, but now using the tool he could see how they came together in a product. As a 
result the group concluded that the framework was relevant and useful and would assist 
them in future design projects. The final and most significant validation of the study 
however, was the comparison between the indicators used in the framework with the 
desires of end product users in Myanmar. In order to understand if these attributes were 
correct, ten semi-structured interviews were carried out with product users to validate the 
tools. The interviews revealed, as before, that users valued affordability, functionality, 
reparability and durability most. However, it was evident that they highly valued the visual 
design of a product and subsequently, desired items which were well designed, and that 
they could be proud of. This significant validation proves that the attributes seen in the 
spiderweb are accurate and supports the finding from the literature review. Furthermore, 
these results have concluded that users in LIEs are equally aspirational and desire to own 
well designed products. The recognition of this in the framework helps designers, 
engineers and NGOs to recognise this element of a product and ensure that products are 
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not only functional and affordable but also designed to an appropriate level quality. Finally, 
the study can conclude that if a designer considers all of these aspects during the NPD 
process it will result in effective, longer lasting products which will avoid the currently 
unacceptable high levels of waste.   
 
8.3 Contributions to Knowledge 
This study presents a significant contribution to knowledge in the field of industrial design 
for LIEs. Previously, few studies had investigated the role of industrial design in this 
sector (Margolin 1989) and previous literature showed that typically the role of designing 
for poverty alleviation was carried out in the field of engineering design (Donaldson 2008). 
However, this study hopes to support and highlight the role which industrial designers 
can play in creating appropriate products, which result in a personal attachment with 
users. The finding that ‘affinity and desirability’ has a direct impact on the long term use of 
a product is significant.  
These and other attributes were subsequently incorporated into a framework which 
provides the first method for product assessment. This tool aims to; guide, inform and 
assist designers and NGOs in the NPD process and help to create more appropriate 
designs for LIEs. The design and creation of the tool is of further significance, because it 
was found that due to a lack of funding designers were not always able to employ UCD 
methods, or have access to the regions that products were destined. Although it has 
been advocated that designers should employ a UCD design method, where possible, it 
has been recognised that this is not always the case, and consequently, the creation of 
this framework can help avoid commonly seen problems with existing products. 
To further summarise, an original contribution to knowledge has been made during this 
study by answering the research questions proposed in Chapter 2. 
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1. What are the characteristics of products used and distributed in LIEs? 
During this investigation the characteristics of products designed for LIEs were identified, 
during Chapter four in the creation of a product catalogue and subsequent product 
analysis. It was found that there is currently limited information regarding the 
characteristics of products designed for LIEs and consequently, information regarding the 
majority of the products is only available on the manufacturers’ websites, news articles 
and blogs. This provided a hindrance to designers and NGOs for two reasons; the first 
was that designers were unable to find examples of existing solutions to understand what 
was successful and, secondly, NGOs were unable to easily find products to meet the 
needs of the environment. In this investigation the researcher sought to answer the first 
research question and overcome this lack of knowledge by creating a taxonomy of 
product characteristics which would provide as a valuable resource to designers. 64 
products were collated, arrange and catalogued, to form the taxonomy, as previously 
discussed. The taxonomy was subsequently exposed to a series of experts who assisted 
in the revision of the taxons, ensuring it was an accurate representation of the industry 
and a useful resource. The presentation of the taxonomy answers the first research 
question by identifying and arranging products based on their design characteristics.  
2. How are these products deployed and what impact do they have on the 
community? 
The second research question was primarily answered during the literature review, case 
study and end-user interviews in chapters two, five and seven, where it was found that 
products are typically donated to users or sold using a loan or similar finance systems. 
However, evidence suggests that the avocation of BoP economics and micro-finance 
seen in the literature (Polak 2008, Prahalad 2002) has not yet permeated down to a NGO 
level, with the majority of products still being donated to users at zero cost. Evidence from 
the case study, shows that this is beginning to change, with organisations working to 
create sustainable business practices. Furthermore, last-mile distribution, local sellers 
and product advocates were also found to play a significant role in the product lifecycle 
and consequently have a significant impact on the community.  
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3. What factors are required to create long lasting, effective products for LIEs? 
The third research question was answered throughout the thesis and data collection 
process. Initially, an analysis of existing solutions was carried out which led to the 
identification of six critical factors needed for longer use and effective designs. Adopting 
a grounded theory approach these factors were exposed to experts though surveys and 
interviews and refined to create eight indicators for product success. These being; affinity, 
desirability, usability, functionality, affordability, sustainability, reparability and durability. It 
was found that products which had considered, and displayed these criteria were more 
effective solutions which typically lasted longer. Furthermore, the data collection revealed 
a number of additional considerations which consisted of funding, users, need, 
distribution, scale, manufacturing location, quality and convenience. It was found that the 
consideration of these factors during the design and development phase would lead to 
better design solutions.  
4. How can this information be used to guide future product designers who are 
tasked with designing for LIEs? 
The information and new knowledge created during the initial research was arranged into 
a framework for designers and NGOs to use during the design phase. The framework 
consisting of various tools, including; a spiderweb for quick concept level assessment, a 
website containing product analysis and taxonomy, a book to guide the design process, a 
series of assessment cards and additional consideration cards, and finally an internet 
based question method for a more accurate form of assessment. These tools combine to 
create a framework for designers and NGOs guiding them through the design process 
and ensuring they have considered all the aspects which make an effective, long lasting 
product. The framework was validated with using trials at Nottingham Trent University, 
trials in a social enterprise and finally validated by comparing it to the opinions of end-
users. This threefold evaluation proved the reliability and effectiveness of the framework 
and answered research question four.  
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8.4 Limitations to the Study 
 
In this study a number of limitations were experienced; the primary limitation was access 
to funding for travel, to perform an onsite analysis of products at the point of use. One trip 
was made to conduct interviews with end-users, however the majorly of the study was 
subsequently limited to desk based product analysis, interviews and survey data. Ideally, 
the initial product analysis would have been carried out in the field over a longer period of 
time to identify further factors required for effective, long lasting products. However, the 
researcher was limited to the resources available and consequently had to find methods 
to ensure that data gathered was accurate and reliable. This was done by using a 
triangulation method when collecting interview, case study and survey data. The 
advantage of triangulation is that if all the participants independently agree, then the 
researcher can be assured that it is true.  
8.5 Conclusions 
The main conclusions established in this study have been summarised below. Firstly, it 
was identified that poverty and development are complex issues, with a large number of 
initiatives failing to make  the impact expected and required. As a result, NGOs deliver aid 
in the form of essential products to people living in LIEs. Typically, these products are 
designed by engineering design, with a focus on functionality and durability of a solution. 
However, the rise of design thinking, UCD and BoP economics has led to a number of 
industrial designers beginning to create products for these environments, yet despite this 
renewed interest, existing product solutions are not often appropriate and fail to make a 
lasting impact. In addition, methods to support current designers are limited, with many 
practicing designers not seeing value in them. Despite this lack of support and poor 
product success rate, there is a more fundamental issue, which is a lack of knowledge 
and understanding of what makes an effective product. Consequently, this was a 
hindrance to designers and NGOs. To overcome this, and to contribute new knowledge 
to the field of industrial design, this study developed a product catalogue and taxonomy 
of design characteristics. This was used to ground the study, and in conjunction with 
qualitative data collection methods used to create a framework, made up of tools to assist 
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designers. This framework was trialled with students at Nottingham Trent University, 
expert designers and users in the field to validate the design and content. The results 
showed that the majority of participants (designers and NGOs) liked the tools in the 
framework finding them useful and effective. This resulted in the adoption of the 
framework in a social enterprise in Myanmar (Burma) and as a teaching aid in UK 
universities. To date this tool has already had impact, with one of the NTU student groups 
who participated in the study winning the Engineers without Borders national design 
competition.  
8.6 Recommendations for Future Work  
 
A significant contribution to knowledge has been made during this study, which led to the 
creation of a framework. This framework has been disseminated freely on the internet 
and currently being used by students and a social enterprise. In order to continue 
developing this tool and expand the knowledge created during the study it is firstly 
proposed that follow up studies be conducted to understand how users are incorporating 
this into the NPD cycle and the effects it has on products outcome. Following on from this, 
it is important to understand how the tool can be utilised in different geographical regions 
and the effect it has on design outcome. These further studies will not only continue to 
provide validation to the existing tool, but help to develop it for future industrial designs.   
However, in light of the current demand for work in this area, a number of wider 
recommendations for future work have been described below; 
Firstly, it has been observed that the design and development of products is typically 
carried out in MIEs and delivered to LIEs, a few example exist (such as the case study in 
this research) where this is not the case. However, to provide true, long lasting and 
effective solutions it is necessary to expand the design activity into LIEs and move to a 
point where the NPD is carried out in the country of product use. Evidence to date 
suggests that in some situations this would not be possible, where the products are highly 
complex and require an industrial infrastructure. However, further research is required to 
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identify how this could be accomplished in some areas and if there are new methods and 
tools which could be created to allow designers to better support the local economies.  
Secondly, the number of studies carried out to understand the effectiveness and long 
term up take of new and existing products is still limited, with no comprehensive or easily 
updateable product catalogue available. Consequently, it is proposed that further 
research could be carried out to develop a larger product catalogue and provide analysis 
of the design solutions. This would be of significant benefit to designers and NGOs as 
currently, few products are reviewed and not easily, or freely, available. This analysis 
would not only benefit NGOs, which procure the products, but would also provide a 
valuable insight to designers, highlighting best practice.  
Finally, although this study focused on universal NPD for LIEs further studies could be 
carried out to investigate specific product areas and product categories. These results 
could then be used to enhance the assessment method and thus provide greater 
reliability and level of assessment. 
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Appendix A – Development Indicators 
 
Human Development Indicator Poverty Map (OPHI 2011) 
 
Multi- Dimensional Poverty Map (OPHI 2011) 
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Appendix B – Product Analysis  
Six sample product analysis pages 
 
DELAGUA WATER PURIFIER
Technical Data
Cost:
Year produced:
Number Sold:
Product lifespan:
Warranty:
$60
2012
500,00
1-2 years
No
Company:
Website:
Contact:
Design type:
Design Location :
Manufacture Location:
DelAgua
www.delagua.org
info@delagua.org
Designed for user s
UK/Netherlands
China
Product Description
Publications / Reports
Distribution Locations
Target Market
Distribution Method
Need For Product
Not known
There are approximately 1 Billion people without access to safe drink ing water. The DelAgua Water
Purifier can be used in any community which has access to a sou rce of water but no means of
treating it. It can also be used in a reas where piped water is of low qualit y.
The DelAgua Water Purifier t reats untreated water with no electricity or moving parts. The filter
contains a cartridge which can treat 1500litres of water before being replaced.
The water purifier can be used in any ho me, school, office, medical centre or place of accommoda-
tion where the standard of drinking water is unsafe or p reviously untreated. There is no need for
electricity and it has a high output volume.
Primarily sold to aid and development organisations wh o then distribute the product to the relevant
locations.
None recorded
Flow Rate: WB , WB-P: 60-100 m ililiters/minute WB-E: 40-60 m ililitwes/minute
Daily output: 36 l iters
Upper reservoir:9 liters
Lower reservoir: 10 liters
Diameter: 30 cen timeters (12 inches)
Height: 60 centimeters (23 inches)
HealthWater & Sanitation Agriculture Education Communication Energy Transportation
Products designed to filter, sterilise or clean water for consumption as well as
products designed for sanitation.
DESIGNED FOR LESS
INDUSTRALISED ECONOMIES
Specification
99.999% bacteria reduction
99.99% virus reduction
99.9% cyst reduction
Treats semipotable water
Disinfects drinking water
Purifies drinking water to U.S. EPA standards for
microbial contamination
Reduces turbidity to <5 NTUs
Removes objectionable taste and odor
Inhibits microorganism growth
Removes dirt and other impurities
Reduces organic contaminants
End-of-life indicator and auto shutoff
Health
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None recorded
TUNSI WATER FILTER
Technical Data
Cost:
Year produced:
Number Sold:
Product lifespan:
Warranty:
$18
2005
2 million +
1000 litres
No
Company:
Website:
Contact:
Design type:
Design Location :
Manufacture Location:
Vestergaard
www.vestergaard.com
-
Designed for users input
Switzerland
China
Product Description
Publications / Reports
Distribution Locations
Target Market
Distribution Method
Need For Product
There are approximately 1 Billion people without access to safe drinking w ater.
LifeStraw Personal is a portable water purifier for prevention of common diarrhoeal disease. It can be
carried around for easy access to safe and clean dr inking water. It is 250 mm long and 29 mm in
diameter and can be hung a round the neck. L ifeStraw requires no electrical power or spare parts.
It’s ideal for a var iety of users outside of the home.
Primarily sold to aid and development organisations wh o then distribute the product to the relevant
locations.
HealthWater & Sanitation Agriculture Education Communication Energy Transportation
Products designed to filter, sterilise or clean water for consumption as well as
products designed for sanitation.
DESIGNED FOR LESS
INDUSTRALISED ECONOMIES
Lightweight--only 56 grams (or 2 ounces)
Purifies a minimum of 1000 litres (264 gallons) of
water
Removes virtually all bacteria (99.9999 percent)
and protozoan parasites (99.9 percent) that can
contaminate water, including giardia
Reduces turbidity (muddiness) by filtering out
particulate matter
Made of durable plastic
Chemical-free
Doesn’t require electrical power, batteries or
replacement parts–it’s powered by user-generat-
ed suction
Health
1
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It’s ideal for a var iety of users outside of the home.
TUNSI WATER FILTER
Technical Data
Cost:
Year produced:
Number Sold:
Product lifespan:
Warranty:
$120
2007
100,000+
4-6000 litres
No
Company:
Website:
Contact:
Design type:
Design Location :
Manufacture Location:
Lifesaver
www.lifesaversystems.c om
-
Designed for users input
UK
not known
Product Description
Publications / Reports
Distribution Locations
Target Market
Distribution Method
Need For Product
1.1 Billion People are trapped in water poverty. At LIFESAVER we have the answer. We offer simple
low cost solutions enabling those in water poverty to be freed from it. Current thinking tells us that we
must build water infrastructure in the underdeveloped and develop ing world. Realistically however,
the funds simply do not exist to make this happen. We believe in thinking differently
LIFESAVER bottle is fitted with either a 4000UF or 6000UF replaceable cartridge. The 4000UF has a
service rating of up to 4000 litres of water and the 6000 UF up to 6000 litres. The cartridge will remove
bacteria, viruses, cysts, parasites, fungi and all other microbiological water-borne pathogens from
your water
Primarily sold to aid and development organisations wh o then distribute the product to the relevant
locations.
HealthWater & Sanitation Agriculture Education Communication Energy Transportation
Products designed to filter, sterilise or clean water for consumption as well as
products designed for sanitation.
DESIGNED FOR LESS
INDUSTRALISED ECONOMIES
Minimum operating temperature >0 ˚C (32 ˚F)
Maximum operating temperature 50 ˚C (122 ˚F)
Minimum storage temperature -10 ˚C* (14 ˚F)
Maximum storage temperature 50 ˚C (122 ˚F)
Initial flow rate of bottle 2.5L/min@0.25 Bar1
LIFESAVER bottle UF cartridge service rating
4000 litres (1056 US gallons)
6000 litres (1585 US gallons)
MWCO 200KDa – on dextranes
Bacteria retention >99.999995 % (log 7.5)2
Virus retention >99.999 % (log 5)3
Chemical reduction Optional Activated Carbon
Disc available to reduce chemical residues, inc;
pesticides, endocrine disrupting compounds,
medical residues and heavy metals
Health
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None recorded
NOKERO
Technical Data
Cost:
Year produced:
Number Sold:
Product lifespan:
Warranty:
$15
2010
20,000+
1.5-2 years
No
Company:
Website:
Contact:
Design type:
Design Location :
Manufacture Location:
Nokero
www.nokero.org
info@nokero.org
Designed for user s
USA
China
Product Description
Publications / Reports
Distribution Locations
Target Market
Distribution Method
Need For Product
Burundi
Ethiopia
Kenya
Lesotho
Malawi
Niger
Nigeria
Rwanda
Zambia
Tanzania
South Africa
South Sudan
1.6 billion people in the world a re without access to elec tricity and rely on kerosene and other fuel
based lighting sources. However, these produce large amounts of air pollution, according to
Lawrence Berkeley National Laboratory research, the annual greenhouse gas emissions from
fuel-based lighting in developing countries is nearly 200 million tons. A single kerosene lamp emits
nearly half a ton of CO2 over a lifetime of 5 years. Fuel is also expensive with costs ranging from 5%
to 65% of household inco me.
NoKero has been designed for families living without adequate electricity who live in harsh conditions,
where sunshine is abundant .
NoKero is a solar powered LED light which has been designed to be a bal ance between quality and
affordability. The lamp can pay for itself in 15 days to 2 mon ths by eliminating the need for expensive
candles or kerosene.
NoKero sells its lanterns through local dealers, networks and distributors in 32 countries. Most
customers pay for the lantern up front but some offer credit to customers on an informal basis.
HealthWater & Sanitation Agriculture Education Communication Energy Transportation
Products that relate to energy including home lighting and cooking. DESIGNED WITH LESS
INDUSTRALISED ECONOMIES
Rainproof
Rechargeable battery lasts approximately 1.5 - 2
years
Hangs outdoors for charging
Portable
Simple to use
High quality solar panel
Four wide-angle, light emitting diodes
AA-sized recyclable battery
Automatically switches off in bright light to save
charge
Health
5
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None recorded
TOUGH STUFF
Technical Data
Cost:
Year produced:
Number Sold:
Product lifespan:
Warranty:
$20
2009
30,000+
5 years
No
Company:
Website:
Contact:
Design type:
Design Location :
Manufacture Location:
Tough Stuff
www.toughstuffonline.com
-
Designed with users input
USA/India
China
Product Description
Publications / Reports
Distribution Locations
Target Market
Distribution Method
Need For Product
Burundi
Ethiopia
Kenya
Lesotho
Malawi
Niger
Nigeria
Rwanda
Zambia
Tanzania
South Africa
South Sudan
1.6 billion people in the world a re without access to elec tricity and rely on kerosene and other fuel
based lighting sources. However, these produce large amounts of air pollution, according to
Lawrence Berkeley National Laboratory research, the annual greenhouse gas emissions from
fuel-based lighting in developing countries is nearly 200 million tons. A single kerosene lamp emits
nearly half a ton of CO2 over a lifetime of 5 years. Fuel is also expensive with costs ranging from 5%
to 65% of household inco me.
Tough Stuff has been designed for fami lies living without adequate electricity who live in harsh
conditions, where sunshine is abundant.
Tough Stuff is a solar powered LED light which has been designed to be low cost, high quality and
durable. It can also elim inate the need for kerosene lanterns, saving users money.
Tough Stuff sells its lanterns through local dealers, networks and distributor s in 32 countries. Most
customers pay for the lantern up front but some offer credit to customers on an informal basis.
HealthWater & Sanitation Agriculture Education Communication Energy Transportation
Products that relate to energy including home lighting and cooking. DESIGNED WITH LESS
INDUSTRALISED ECONOMIES
Three levels of brightness - the first lasts 30 hours
Plugs can be used to charge mobile phones
Health
5
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ADSPECS
Technical Data
Cost:
Year produced:
Number Sold:
Product lifespan:
Warranty:
$19
2000
50,000
3-5 years
no
Company:
Website:
Contact:
Design type:
Design Location :
Manufacture Location:
CVDW
www.vdwoxford.org
info@vdwoxford.org
Designed for users
UK
China
Product Description
Publications / Reports
Distribution Locations
Target Market
Distribution Method
Need For Product
Based on the limited data that is avai lable, the CVDW estimates that there are over 100 million young
people (age 12-18) in the developing world who suffer from myopia, or nearsightedness. Of these, we
believe that roughly 60 million (or 60%) lack access to the accurate vision correction that they need.
Self-adjustable glasses a re designed for use in parts of the world where there are too few optome-
trists to screen patients and to prescribe custom g lasses for refractive error. Self-adjustable glasses
allow the wearer to adjust the lenses until he or she can see clearl y. They are simple to adjust and can
be dispensed by almost anyone with basic training .
AdSpecs have developed self-adjustable glasses wh ich the wearer is able to adjust until they can see
clearly. These glasses a re based on a fluid-filled lens technology that is simil ar to that used in the
Adspecs, the original self-adjustab le, fluid-filled glasses developed by Professor Joshua Silver
Sold to local clinics through partnersh ips.
Self correction of refractive error among young people in rura l China: results of cross sectional
investigation
M. Zhang, R. Zhang, M. He, W. Liang, X. Li, L. She, Y. Yang, G.E. MacKenzie, J. D. Silver, L. Ellwein,
B. Moore, N. Congdon, B MJ (2011)
The Child Self-Refraction Study - Results f rom Urban Chinese Child ren in Guangzhou
M. He, N. Congdon, G.E. MacKenzie, Y. Zeng, J.D. Silver, L. Ellwein, Optha lmology, Vol 118 (2011)
Reproducibility of sphero-cylindrical prescriptions
G. E. Mackenzie, Ophthalmic and Physio logical Optics, Vol 28 (2008)
Self-optimised vision correction with adaptive spectacle lenses in developing countries
M. G. Doual i and J. D. Si lver, Ophthalmic and Physio logical Optics, Vol 24 (2004)
HealthWater & Sanitation Agriculture Education Communication Energy Transportation
Products designed to improve an individual’s health and assist in medical
procedures, including both invasive and non-invasive medical products.
DESIGNED WITH LESS
INDUSTRALISED ECONOMIES
Health
3
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Appendix C – Data Collection Card Sort  
Data from card sort method 
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Appendix D – Email to Survey Participants 
 
Introduction email to survey participants 
 
To whom it may concern,  
 
My name is Timothy Whitehead and I am a doctoral researcher in industrial design 
at Loughborough University, UK. My work focuses on improving the design of products 
which are used and distributed in developing countries. I am currently working on a method 
for categorising and assessing products before they are distributed.  
 
I have created an initial survey which only takes 8 minutes to complete (www.d4d.org.uk), 
and I would be very grateful if you could fill it in. This would be a great help and ensure that 
products designed for developing countries are appropriate. I hope that I can have the 
opportunity to talk with you in more detail about my project in the future. 
 
Kind regards, 
Tim 
  
************************************************************************** 
 Profile: Timothy Whitehead is an Industrial Design Researcher at Loughborough University, 
after graduating in 2010 he designed a water bottle to filter and sterilise water in two minutes 
(http://www.bbc.co.uk/news/technology-10858815). His design won a number of awards 
including the UK Dyson Award 2010, Silver in IDSA IDEA Award, Finalist in INDEX: Design 
to improve life award and a Core77 Award, to name a few. He has featured in BBC World 
Health Show and Radio 5 live, as well as many other printed publications. Timothy is now a 
doctoral researcher investigating the design of products in the developing world.   
  
Loughborough University is a centre of excellence with internationally acclaimed research 
and outstanding teaching quality – attributes that helped us to secure the prestigious Sunday 
Times ‘2008/2009 University of the Year’ award. This project is part of our newly formed 
Design School www.lboro.ac.uk/lds. 
 ************************************************************************** 
 
 
Timothy Whitehead 
Doctoral Researcher 
Loughborough Design School, LDS.1.23 
Loughborough University, LE11 3TU, UK 
 
Loughborough Design School - Inspiring Design 
www.lboro.ac.uk/lds 
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Appendix E – Survey Results 
Survey Results 
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Which products have you distributed? 
 
Count Response 
1 87 different Water, sanitation and Shelter products _ hygiene kits & NFI's  
1 Agriculture tools and farm equipment
1 Child's Glasses 
1 Cookstoves 
1 Latrine pits 
1 Mosquito nets, water filters etc.
1 Solar D Lamp for use in slum dwellings
1 The Watercone
1 Wheelchairs Beds Medical equipment
1 test: Clothing, sanitation supplies, gifts in kind
1 
LifeStraw Family 2.0, EcoZoom cookstoves, EZY Stove, 
SWEETSense instrument monitors, UV disinfection, biogas 
generators 
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Count Response 
1 Water pumps - Water can 
1 All of Nokero's products. In general, solar light bulbs and mobile phone chargers. 
1 Energy efficient cook stoves
1 Glasses for Children
1 Hippo Roller 
1 JaipurKnee 
1 Kinkajou Microfilm Projector, Neonurture Infant Incubator, Firefly Infant Phototherapy, etc 
1 Pico solar power products
1 Solar powered hearing aids
1 The Watercone, by Stephan Augustin
1 UV water treatment systems, cook stoves and SWEET Sense (www.sweetdata.org). 
1 Waves for water - water filter buckets and footballs
1 d.light solar lighting range
1 many different latrine designs
1 water testing and treatment kits
1 Education workshops on measuring poverty and development for postgraduate students and NGO workers 
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Which tools have you used? 
Count Response 
1 Appropriate Technology for Developing Communities
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Please explain why 
Count Response 
1 I don't really know of any
1 So many inappropriate ideas and solutions 
1 The products are the issue, it is the distribution channels. This is why I clicked no above. 
1 They don't give help to designers
1 
Needs for improved standards development. For example, there are no 
standards for air pollution reduction from cookstoves. WHO is working 
on these, though. I'm also on a committee at ASME that is developing 
design criteria for appropriate technology.  
1 
I see a logical challenge with design tools. Generic tools and 
approaches such as IDEO's HCD (which is essentially generic user 
cantered design rebranded) are useful starting points for the 
inexperienced. For product specific toolkits one should have design 
experience in that particular area before creating a toolkit. Once an 
organization develops that expertise they often don't want to share the 
specific insights as it would reduce their competitive advantage. Take 
the HCD toolkit - logically sound and a good overview but I don't think it 
tells one how IDEO actually does their work. 
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Product Categorisation 
A number of products have been designed for developing countries. In order to catalogue 
them they have been arranged into five categories, do you agree or disagree with these 
categories? 
  Strongly disagree DisagreeNeutral Agree
Strongly 
agree 
Not 
Applicable 
Health Products  
to improve health and 
assist in medical 
procedures, including 
both invasive and non-
invasive treatments 
3.1% 
1 
0.0% 
0 
9.4% 
3 
56.3%
18 
28.1% 
9 
3.1% 
1 
Water & Sanitation 
Products  
which clean water for 
consumption and 
sanitation related 
products 
6.3% 
2 
3.1% 
1 
18.8%
6 
40.6%
13 
28.1% 
9 
3.1% 
1 
Agriculture Products  
to assist farmers 
increase crop yield 
3.1% 
1 
0.0% 
0 
6.3% 
2 
71.9%
23 
18.8% 
6 
0.0% 
0 
Education Products  
to improve educational 
standards, or individual 
learning at school or in 
the home 
3.1% 
1 
0.0% 
0 
6.3% 
2 
71.9%
23 
18.8% 
6 
0.0% 
0 
Infrastructure 
Products  
for the built 
environment including; 
transport, home 
lighting and 
communications 
3.1% 
1 
9.4% 
3 
18.8%
6 
53.1%
17 
15.6% 
5 
0.0% 
0 
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Are there any categories which you feel should be added, removed or changed? 
Count Response 
1 Affordable Microfinance could be another interesting "product" 
1 Communication
1 Education is really important and not always a product
1 Emergency supply
1 Energy/Cooking
1 Finance, maybe more (trying to stick to eight-minute time limit) 
1 I think energy should be its own category, separate from transport and communications 
1 Improved monitoring and evaluation methods. And ICT.  
1 No, no ones. 
1 Products to assist informal businesses with record keeping, accounts, stock control etc. 
1 Something that covers strengthening civil society, other categories could also be suggested...  
1 Water and Sanitation should be split
1 Water products are very different from Sanitation - should be separate 
1 energy 
Appendix E 
 
Page 279 
Count Response 
1 not sure about infrastructure
1 portable home lighting should not be grouped with larger infrastructure 
1 water and sanitation should not be in the same category. They are very different.  
1 
test: (comment: what does "comprehensive" mean? - isn't it just the opposite 
of "incomplete"?) I feel like there is no category to cover the clothing, and 
nutrition food supplements 
1 Under the water and sanitation category, it might be helpful to include products to improve delivery/supply and testing of water as well.  
1 
i suspect many - market development immediately comes to mind, but 
perhaps this is simply a sub-section of infrastructure? If so, perhaps all other 
possible categories could be sub-sections of one of the above. 
 
A second level of classification has been created to sort products by the design 
approach used. Three design approaches have been identified; do you think they 
are relevant? 
  Strongly disagree DisagreeNeutral Agree
Strongly 
agree 
Not 
Applicable 
Designed for Low Income 
Countries  
Products designed for people 
living in low income countries 
3.1% 
1 
3.1% 
1 
15.6%
5 
43.8%
14 
28.1% 
9 
6.3% 
2 
Designed with Low Income 
Countries  
Products designed with the 
help and understanding of 
people from low income 
countries 
0.0% 
0 
3.1% 
1 
18.8%
6 
37.5%
12 
34.4% 
11 
6.3% 
2 
Designed by Low Income 
Countries  
Products designed by people 
living in low income countries 
0.0% 
0 
9.4% 
3 
15.6%
5 
46.9%
15 
21.9% 
7 
6.3% 
2 
 
 
 
 
Are there any categories which you feel should be added, removed or changed? 
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Count Response 
1 Designed by people with low income
1 I don't agree with the framework.
1 No 
1 No, no ones. 
1 test: no comments 
1 
i really don't understand the above...for example, it is hard to imagine a successful 
design taking place that doesn't involve all three of the above categories at some 
point during the design process...does the term, "designed" need to be defined? 
 
 
 
What method of assessment do you use? 
Count Response 
1 Educational standards 
1 Internal assessment
1 Is the product easy to understand and useful.
1 Lab tests 
1 Lab trials the field trials
1 Literature review. 
1 Many test and iterations of the products
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Count Response 
1 Multiple 
1 Pilot scheme, review of literature
1 Technology Applicability Framework (TAF)(now form testing phase to proper product) 
1 We assess products based on a set of criteria compiled by the organization - Years of experience - Review board 
1 Trials with people in villages
1 User and market research. Standards compliance. IP infringement. 
1 With our NGO partners
1 
many - includes (at various stages of the design process - 3D model, 
initial prototype, pre-production prototype, initially tooled pre-
production prototype, fully tooled prototype, first production 
prototype, mass produced prototype) internal, external contractors, 
external independents, initial field testing, pilot field project. Many of 
these will result in design changes, which then requires the process 
to re-start, perhaps right from the beginning. 
 
 
 
 
Product Assessment  
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  Strongly disagree DisagreeNeutral Agree 
Strongly 
agree 
Not 
Applicable 
Affinity  
Is the product something 
users will be proud to own 
and take care of? 
0.0% 
0 
6.5% 
2 
16.1%
5 
35.5%
11 
41.9% 
13 
0.0% 
0 
Functionality 
Does the product live up to 
the manufacturing claims? 
Has it been well engineered? 
0.0% 
0 
3.2% 
1 
3.2% 
1 
25.8%
8 
67.7% 
21 
0.0% 
0 
Usability  
Is the product easy to 
understand and use correctly 
across different language 
barriers? 
0.0% 
0 
3.2% 
1 
3.2% 
1 
41.9%
13 
51.6% 
16 
0.0% 
0 
Affordability 
Is the product in the price 
range of local people, or can 
it be purchased using a loan? 
0.0% 
0 
6.5% 
2 
16.1%
5 
29.0%
9 
48.4% 
15 
0.0% 
0 
Acceptability 
Is the product culturally 
suitable? 
0.0% 
0 
6.5% 
2 
9.7% 
3 
35.5%
11 
48.4% 
15 
0.0% 
0 
Reparability 
Can the product be 
maintained and repaired by 
local tradesmen? 
0.0% 
0 
9.7% 
3 
16.1%
5 
32.3%
10 
41.9% 
13 
0.0% 
0 
 
 
 
 
 
 
 
 
Are there any assessment criteria which you feel should be added, removed or 
changed? 
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Count Response 
1 Is the product capable of being kept secure - theft is an issue for slum dwellers 
1 No 
1 No, no ones. 
1 Reparability is preferable but not essential in an emergency setting  
1 
I think the above criteria are too simplistic. Human-cantered design isn't 
only about the needs, interests or concerns of the end user. Many 
stakeholders are involved (consider Michael Free's question: who will 
choose, use and pay the dues?). 
1 
again - very difficult to apply a one size fits all approach...it entirely 
depends upon the product. are we considering a household product, a 
community based product, an industry product, or some thing else? 
1 
Yes. In the TAF, a tool developed in the WASH Tech project, 18 indicators 
are used which are a bit more comprehensive. E.g. some of them also 
capture aspects of interests for the producer or regulator side to capture 
uptake issues.  
1 
Affinity is to some degree important, but sometimes an over-emphasis on 
status undermines the purpose of a good- for example, if a product is too 
high tech, it might be appropriated by relatively wealthy members of a 
community. Perhaps convenience/understanding is a better way of 
framing this? Affordability is important, but encouraging people to take out 
loans has been seen to be risky, even in microfinance. Also even if a 
product is on average affordable, it can end up excluding the poorest in 
other ways. Durability/sustainability (environmental) might be useful to 
add. Usability could also cover usability for people with disabilities.  
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Appendix F – Consent Form 
Example of interview consent form. 
 
 
 
 
 
 
 
 
 
 
 
Interview: Product Design for 
Developing Countries 
 
INFORMED CONSENT FORM 
  
 
The purpose and details of this study have been explained to me. I 
understand that this study is designed to further scientific knowledge 
and that all procedures have been approved by Loughborough 
University. 
 
I understand that I am under no obligation to take part in the interview. 
 
I understand that I have the right to withdraw from this interview at any 
stage for any reason, and that I will not be required to explain my 
reasons for withdrawing. 
 
I understand that all the information I provide will be treated in strict 
confidence and will be kept anonymous and confidential to the 
researchers unless (under the statutory obligations of the agencies 
which the researchers are working with), it is judged that confidentiality 
will have to be breached for the safety of the participant or others. 
 
I consent to the above and agree to participate in this interview. 
 
 
 
Your name            
 
 
Your signature       
 
 
Signature of investigator        
 
Date        
 
 
 
 
Appendix G 
 
 
Page 285 
Appendix G – Interview Information 
 
Interview information sheet 
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Appendix H – Interview Structure 
Semi-structured interview plan 
Project Background 
My name is Tim Whitehead and I am a doctoral researcher from Loughborough University, UK. 
We are carrying out a project to investigate the design of products for developing countries to 
determine their effectiveness. One of the things we have found during our investigation is 
there is a general lack of a comprehensive product catalogue and product assessment tools 
for products designed for these communities. We would like to find out what makes a 
successful product and if we can create a form of guidance or tool to help product designers 
and NGOs design for these communities.  
 
<Expand if understanding is unclear> 
 
This will be conducted as a series of semi structured questions which will hopefully expand on 
some of your responses given on the online survey. It is my responsibility to inform you that 
you can withdraw from this study at anytime without giving a reason, confidentiality will be 
kept at all time and you will never be named unless you wish. Finally, is it okay to record this 
and make notes? 
 
Background questions: 
Name of interviewee 
Name of company/charity 
Position in company/charity 
Years of experience 
Number of employee’s in company/charity 
How many countries do you sell into? 
Company/charity structure 
 
Main Questions: 
What products do you make/distribute? 
How are these products normally distributed? 
How do you assess/chose where to distribute? 
How do you evaluate the products you distribute? 
What are the biggest challenges you have faced in the design/distribution of a recent project? 
What do you think makes a successful product for a developing country? 
 
Taxonomy: 
One of the keys to this project is to first understand the current products available and 
catalogue them. I have initially catalogued about 50 products into 5 top level categories and 3 
sub categories. This categorisation will help ensure that anything tool/method created will not 
only relevant to a specific sector but can be used across the board. – this can be seen in the 
pdf I sent you. 
 
What is your opinion of the categories? 
Would you like to see any changed/added/removed? 
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Indicators: 
After researching literature an initial assessment web /frame work has been created to quickly 
rate a product concept or existing product. This could be used when in the design phase to 
evaluate concepts, or later when assessing products for regional distribution 
What is your opinion on the choice of indicators?  
What would you like to see changed/added/removed? 
 
 
Appendix I 
 
 
Page 288 
Appendix I – Interview Transcription 
 
Example of an interview transcription  
S2-01 
 
 
 
Date 
 
18/02/2013
Time
 
13.30 GMT
Method 
 
Skype
Name of interviewee 
 
[Participant 01]
Name of company/charity
 
[Company 01]
 
Position in company/charity
 
Technical Specialist 
 
Years of experience 
 
5-10
 
Number of employee’s in 
company/charity 
 
100s
How many countries do you sell into?
 
Many
 
 
 
 
 
   
Background 
 
Researcher 
 
I am studying a PhD at Loughborough University and come from the Design 
School, we have just started looking into the design of products for developing 
countries. On the University campus we have WEDC which focuses on water 
products, and although we have links this project is coming from the Design 
School.  
 
We are looking specifically at product design designed and developed for 
developing countries. Products such as LED lights, water filters, cook stove. etc. 
we began the project with a literature review to understand the area. We found 
that there was much in the way of a catalogue of products, we hoped that there 
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would be one that would give us and insight; we found bits here and there but 
nothing concrete. We also found that there is not a great deal of product 
assessment.  
 
We found that there was little in the way assessment, either while they are being 
design, or if a charity assesses them before they go into a specific region. We 
couldn't find a great deal in the area of assessment and that is where we are 
going at the moment we are looking to improve, or understand more about it. 
That is kind of where we have got at the moment. We are trying to understand 
from experts in the field, people involved in this like you, experts, if we are going 
in the right direction, what we should look out for. Is what we are doing 
good/bad, we are trying to get an overview from people in the industry as this is 
new to use and we are not experts. That is the basis of this 
conversation/interview.   
 
 
Participant  
 
Yes, no problem at all, so [Company 01] has been around about 30, the original 
title was [Company 001], it is a technology focused organisation working in 
technology development for developing countries, which spans many different 
approaches from services to education and to the obvious technology 
development including vaccine and child health. In WASH areas, diagnostics, 
simple medical diagnostics, safe birth delivery, we deal with a ton of stuff so we 
are pretty broad, contraceptives and a lot of injection technologies as well, 
though to self-destructing syringes.  
 
Me specifically, I started working for [Company 01] when I graduated from 
collage about 100 years ago, that was about 8 years of work at [Company 01] 
and then I moved to Microsoft working on consumer electronic products, 
keyboards, mice, webcams, little bit of x-box, little bit of Zune and managed 
mechanical engineering and production engineering teams in China and 
produced products from different parts of the world at that time. Then I decided 
to come back to [Company 01] and do something that was less land-fill oriented 
from a product stand point and get back to helping people.  
 
So the last 4 years, approximate, I have been working in the WASH arena and 
focused on household water treatment and in December we launched a number 
of new products out of China, water related products. We were lucky enough to 
get a grant from the Gates Foundation to do everything from conceptual 
assessment to production launch. So that is a quick background if that helps. 
 
 
 
Researcher 
Company/charity structure
How would you describe the company structure? 
 
Participant [Company 01] does not make money on product sales, our role is to come in 
and translate a technology to make it appropriate for use in a developing 
country and obvious it may be specific countries because one product or one 
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approach works across many locations. It depends what the economic segment 
of the market you are talking about. So you simplify to the five lowest segments, 
NCT segments, are you talking about the upper end or the lower end.  
 
There is quite a bit of variation there for the user, consumer. We also work 
generating policy. We work with data to influence WHO and others to see how 
they make their policy and ensure they are supporting good health outcomes. 
Everything we do is focused on health, everything we do has to lead to and 
improved health condition.   
 
Researcher How are these products normally distributed?
 
Participant We have a number of channels, mainly though WHO and other similar 
organisations.  
 
Researcher How do you assess/chose where to distribute?
 
Participant The pragmatic answer is it depends on the funder, where the funder is 
interested in funding, where the dollars are, that is the bottom line answer to 
most of our projects. We do have strategic focus, we highlight regions we feel 
we have... appropriate to work in, where the infrastructure is getting to the right 
stage or the health need is such that we know we have a solution which could 
help, certain countries we need to convince donors that they should fund in that 
area. We talk that approach as well.  
 
Researcher How do you evaluate the products you distribute?
 
Participant Yeah, so MNE measurement and evaluation is getting pushed more and more 
by the funders which I think is excellent, from a for profit background if you not 
measuring what you’re doing, if your don’t have a clear matrix then how do you 
know you are making a dent in the problem. So, we have been embracing that 
more and more, using standards and measurement tools, so a lot of it is starting 
with a log frame, a logical framework. It is kind of your theory of change, we 
want to get to this output, but how do we get there, we need this and this to 
happen. You kind of line your steps up to that and put matrix and measurements 
to see if you’re making progress.     
 
I am now in vaccine delivery and outreach, keeping vaccines from freezing, or 
getting too hot and working on that, and also consulting on a project right now 
for post-partum hemmer age. So, where there is a ... to stop bleed out and yeah, 
on that end, so touching a bunch of different areas. [Company 01] is not... we 
have an approach and that approach we can pick up and apply in different 
problems now, we have been doing it so long and we definably have people 
who are expert in certain areas but we also have the ability to do an assessment 
to understand where the need is and to fill the gaps. In what we would call the 
plan to address this.    
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Researcher  
 Human Centred Design is, in fact I have talked to IDEO about this and if you 
push on them they just admit it is just relabelled user centred design. When I 
came back from Microsoft I hired one of the user researchers from Microsoft to 
help us on one of our projects and you know we would look at the HCD toolkit 
and what we were doing and it defiantly strong parallels. It is really you... could 
call those things... fundamentally you could call these things user centred 
design as long as you have that focus you are clearly in the right space. It is 
amazing how at Microsoft there are so many people who forget about their 
customers, forget about their users. But put them at the focus of the project, 
right. It is kind of crazy but it happens all the time. So we use user-centred 
design, the more open source version of that. The IDEO is a more braded 
Human Centred Design, so I kind of just follow it that way.   
 
Researcher What are the biggest challenges you have faced in the design/distribution of a 
recent project? 
 
Participant Good question. I am going to back up a bit and talk about your approach as 
there is something I wanted to say, this tool for identifying the gap I think is spot 
on the fact you didn't see much out there. I think what you guys are doing is 
great and it is a great place to focus. I wanted to get that out before I forget.  
 
So, design specifically, funding is number one, we were really lucky to get some 
Gates funding but generally true user centred design really diving in and the 
iteration that takes. You don't just do that one. If you are design with users you 
realise that users are terrible designers they suck at designing, but they are 
really, really good critics. So you have to test things out with them, you have to 
try, modify, take it back and try again, in an iterative cycle. Funders don't get that 
generally, they say, well just get it out there, or we will make the same, or it 
already exists so fundamental operating principle make this the technology may 
be selling in a developed market but be completely inappropriate for a 
developing country market so by keeping the functional technology alive, but re-
designing it to make it accessible by someone in a developing country who 
maybe can't read, most likely and that is the main challenge, so it is a funding 
hurdle.   
 
Outside of that it is and understanding of existing products, so looking at your 
tool here your product assessment web, I like that a lot, I think your categories 
are strong. If I were to think more about I could offer some suggestions for 
changes, but I think that you are hitting some really, really key points. on your 
key you are judgmental you are judging it against something else, bad or good 
and the trick there is going to be.. If somebody rates two products and they are 
both not partially good products but one will turn out higher that the other. 
without sort of a Gold Standard target to compare them against, you have got to 
think about something like that, how do you ... so someone would sit down and 
say, oh, I have these two products and I rate one better than the other so 
therefore that one is the best and good, and appropriate, without some sort of 
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Gold Standard or maybe some crisper definition for the keys for each category 
for me there is so much judgement that the data might not be as comparable as 
you would like so that initial assessment is critical, getting that data and that can 
be somewhat time consuming, but that is where we always start. We have to 
understand to what is going on, what’s out there. We don't want to re-invent 
anything so it is...outside of that you have the desire to manufacture locally, but 
you are talking about developing countries which don't have strong capabilities, 
so you are looking for manufacturing companies. How do you protect global 
access, a concept we are working on at [Company 01] and we have pushed on 
the Gates foundation a bit is global access principles, so how do you make sure 
investments meets those who need it?  
 
So, for profit company who are there to sell a product will be tempted to sell it to 
people who will pay the most for it. But to reach the health impact or the social 
impact that you are after, you have to guide it to the lower level, the lower 
economic level, sorry, the lower folks or the no income folks. So, how do you 
make sure the technology makes it there and doesn't just stand out for relatively 
wealthy people and not actually reaching or having the impact and so on? So 
there’s rules around contractual agreements we put in place, there are rules 
around supply, guarantee supply and pricing, preferential pricing.  
Researcher What do you think makes a successful product for a developing country? 
 
Participant Sure, Yeah, yeah, yeah, So, on the success side one of the fun ones last year 
we launched a product in Cambodia it is the [Product 01], it is a new ceramic 
water filter and you can look it up on the website. That came from a product we 
were looking at in India, we took a number of products, household water filter 
products and we put them household in India and we did everything from giving 
people money so they could go out and buy the products for locally available 
products, to, one of the products we imported from Cambodia was a ceramic 
water filter.  
 
It was a flower pot with sat in a bucket. Sometimes known as the rabbit filter. As 
we ran our study initially people react to on your chart the Affinity, they liked if it 
was appealing, or not like it. The [Product] was the one people pushed back 
against most; they didn't want to be seen drinking their water from a trash bin. 
But we continued our study and they took it anyway, anyway over the length of 
our study, 4 months study, we followed people's uses, daily uses, weekly and 
then monthly.  
 
What we were looking for was what was working and not working across a 
bunch of products, some in rural and some in urban locations and the 
researchers and the families the [Product] actually became the favoured 
product. What we learned from that is, affinity is important, but you only need 
two things right you could boil this down to two goals. To increase uptake of 
products that improve health or outcome for families. And we want to ensure 
sustained product use. So the uptake can come down to pricing, design, though 
your affinity again. The continued use comes really down to the user 
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experience, so if it works and makes your life better in some way and not too 
much harder in terms of maintenance and cost, they are more likely to continue 
using it.  
 
So what we saw was the [Product] was a super simple four parts, lid, container 
tap and ceramic insert. We sent them into India and we didn't do any setup 
guides we just dropped these products off and watched how people got on and 
tried to understand how people got on and interact and they, in India the 
[Product] arrived in a box from Cambodia right, the language isn't camer? And 
yet people were looking at and figured out how to put it together correctly and 
they couldn't read, they could see a couple of pictures and they could figure it 
out. Yet they couldn't do it with other products, constant problems, and 
misassembling, major problems. So people were able to assemble it, use it, 
clean it was easy, right, and it probably got the most use. So we looked at that 
and we went, wow, look at that, super simple, yet ugly. So let’s make it look 
nicer, So we went back to Cambodia and said ok, lot of work of the project was 
focused to India but I wanted to run a program really fast though Cambodia. I 
just want to redesign this bucket. So we did that, worked with hydrologic there, I 
brought in designers from Microsoft I used to work with and our team here. We 
went through a couple of cycles of iterations, pretty quick; we didn't go through 
all the steps of development. We tested some concepts and then designed it, 
built the injection mould tools in China shipped them to Cambodia and launched 
the product.  
 
Unfortunately, the product is a lot bigger than the old one, it is more expensive. 
We put a stand under it, Hydrologic got pretty excited and though oh, a new 
product, we can do, this and this, and this. It was interesting working with them 
as we had to calm their interests down. They were going to drive the price up 
and up, so its $22 instead of $12 for the original. So pretty expensive right, but 
on retail it outsold the original straight away and got 3/1 so people us clearly 
more willing to buy the nicer one than the old one. We ran a couple of quick 
studies where we gave people $5-$10 off coupons. At $5 off what happens, 
well, 5 bucks off the sales jump to 17/1 and then if you $10 then nobody brought 
the original obviously. So some great success in terms of uptake. Then we 
decided well, that is all well and good but how do we know we are reaching the 
poorest of the poor, how low can we go. So we coupled it with some work we 
had been doing in India with micro finance and we gave with a micro-finance 
loan and when we did that in the region we were studying the previous uptake 
per city population had been about 10% for the 10 years the product had been 
there and it jumped to about 42%. When we combined the loan with the 
product. It was the exact same ceramic filter from the inside. We didn't change 
the performance at all. We saw poor people buying it moving down the 
economic scale, moving down to the poorest level, which surprised us. We 
followed up 8 month later and over 80% of the products were still being used, 
consistently. We got our consistent use, increased uptake. That is just one 
example we launched these Chinese products in December but don't have any 
data on them yet. Same principle. 
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Researcher One of the keys to this project is to first understand the current products 
available and catalogue them. I have initially catalogued about 50 products into 
5 top level categories and 3 sub categories. This categorisation will help ensure 
that anything tool/method created will not only relevant to a specific sector but 
can be used across the board. – this can be seen in the pdf I sent you. 
 
What is your opinion of the categories? 
 
Participant 
 
No, I think you are spot on, it will kind of change depending on who your end 
user is. When you look at the health category it might be the health care worker 
which will be the main end user. It gets a little more complicated, so when you 
talk about Affinity maybe not is weighted as much. That is if you are weighting 
them, you may change your weighting on different types of products. When I 
looked at that nothing jumped out at me, like oh yeah that would be terrible. 
Yeah it seems to be pretty well balanced. 
  
Participant I mean it is really high level right now so it’s hard for me to comment, you have 
this section design for developing countries, design with and design by. I am not 
sure what there roll is, but it is nice to call that out from and intent perspective.  
 
Everything else is good, I can't think of anything 
 
There isn't really any enabling environment component here, because you are 
just talking about product design that is where you want to be focused. What will 
affect your ability to deliver will be  
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Appendix J – Case Study Introduction 
Introduction email to case study participants 
 
Hi [name],  
 
I hope you are well, thank you for taking time to complete my interview a few months ago, the 
results have been analysed and I am just finishing off a publication which documents the 
finding, I will send you a copy in due course.  
 
As my PhD is progressing I have the opportunity (and a small amount of cash for travelling) to 
further investigate the design of product for developing countries. With the aim of creating a 
case study of a design firm, to understand how go about designing, manufacturing and 
distributing a products.  
 
I was wondering if you would be interested in hosting me for a week (or so) to document the 
work that you use and potentially use it as an example for others when designing products for 
these countries. 
 
If you think this is of interest, please let me know and I can provide further information. I look 
forward to hearing from you soon.  
 
Kind regards,  
Tim  
 
 
Timothy Whitehead 
Doctoral Researcher 
Loughborough Design School, LDS.1.23 
Loughborough University, LE11 3TU, UK 
 
Loughborough Design School - Inspiring Design 
www.lboro.ac.uk/lds 
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Appendix K – Interview Stucture 
Interview Structure 
Background Questions Notes 
1. How long have you been working for the 
company? 
(a) What is your position in the company? 
(b) How many years’ experience have you 
had designing for developing countries? 
2. What is the company structure in Proximity 
Design? 
(a) How many people work for the company? 
(b) How long has the company been working 
in Myanmar? 
(c) How does the company work with 
Myanmar nationals? 
Background questions to begin – about their 
experience. 
Company background questions to find out how it 
is structured and operates. 
Design Process Questions  
1. Can you describe the design process in the 
company? 
(a) How are briefs formulated? 
(b) To what extend does user research form 
part of the process? 
(c) How long is a typical design cycle? 
2. How / where are the products tested? 
3. How / where are products manufactured? 
4. What are the challenges of designing for 
these markets? 
Design specific questions identifying the design 
process from the initial brief through to production. 
Product Fundamentals  
1. What are the important factors to consider 
when designing products for these 
environments? 
2. In your opinion what factors are critical for 
product success? 
3. What is your opinion of remote design? 
(a) What is your opinion of designing with 
users? 
(b) What is your experience of users 
designing products for themselves?  
Understanding in their view what the most 
important factors are when designing a product for 
developing countries. 
Investigating the role of design for, with by 
These questions are asked before they have been 
exposed to the tool/approach 
Users  
1. What is the impact of the products you 
design? 
2. How is user acceptance documented? 
3. How often are products reviewed to ensure 
long lasting impact?  
Understanding if the designers have contact with 
the users and how product success and longevity 
is monitored. 
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Appendix L – Interview Transcript 
 
Interview with Head of Design and Manufacture 
No. Question Answer
1 How long have you been working for 
Proximity Design? 
4 years
 
2 What is your position in the company? Head of Design and Manufacture 
3 
 
How long have you been in the role?
I have been in this role my whole time at the company. 
 
Primarily I work with our suppliers and try and to ensure that the components are of 
good quality and that we can assemble them in our factory. I work closely with the 
design team and am directly involved in lots of design decisions. I have a background 
as a mechanical engineer, so am familiar with engineering processes and design 
methods.  
4 What do you think are the challenges and advantages of having based in 
Myanmar? 
 
Ultimately, I don’t think it matters where you design a product as long as it meets an 
objective and is well done. For example we are all using the same laptop, or type of 
laptop so there is not much cultural difference. I think it is the same with products .. well 
most products I mean if you take a pump that lifts water, as long as it does that it don’t 
think it matters if it was designed here or in the USA. The only thing that I think does 
make a difference is cook stoves, there have been many failed attempts to change cook 
stoves, but it hasn’t worked. I think that is because they are linked directly to the way 
people cook, their lifestyle and the culture, but if you take the d.light, that again is just an 
LED light with a solar panel. The advantage with this is that you can design and make it 
anywhere and sell it anywhere because the cultural aspect is not really that important. 
However, the great thing about the d.light is that it is really well made. It is quite a push 
for our customers and we don’t always get them the first time. Normally what happens is 
that they buy a cheap light that has just been hacked together and then it breaks in a 
few months. They would then save up a bit more and buy a d.light, as they realise it will 
last a lot longer and ultimately be more effective.  
 
Sorry getting back to the question, I think that there are some advantages and 
challenges of working in Myanmar. It would be a lot easier to do the design work in the 
US or Europe, but it would give us more restrictions is terms of accessing our 
customers. At the moment we are just a couple of hours drive away from the villages 
and can visit whenever we need. That said we don’t go on field trips that often and I am 
not sure that ultimately we go on many more than if we were in the USA, but what is 
great is that if there is a problem we can pop down the road to our manufactures and 
make changes.  
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For example we had a number of seals that were breaking and we discovered that it 
was because there were two men that operated the press. If the bigger guy operated it 
the seal was fine, but if the smaller guy did the pressing the seals tended to leak. We 
then made sure that the bigger guy was the only one allowed to do this job in the future 
and this was written into the contract. This said if we designed the product in the US 
and manufactured it in China then we would unlikely have these problems in the first 
place. Manufacturing in Myanmar is very basic and limited. When we first started we 
used to show our drawings to the manufactures and they would not understand them. 
They had never seen an engineering drawing before and didn’t know how to follow/read 
it. I think it is a both a blessing and a curse being here. I feel that it is good that we can 
up skill the works and teach them about manufacturing and how to ensure quality 
control, but at the same time it takes a long time for anything to get done and we could 
do so much more if we weren’t working here. We often have interns who are with us for 
a few weeks and then go back to the States. These interns normally do project work for 
us when they are back and help us with the design. This is because they can get much 
more done and a lot faster. Especially in terms of engineering, which is limited and 
pretty non-existent here? 
5 Part of my project has involved interviewing a number of designers and NGOs 
about what is important in the design of products for LIEs. The results formed 
part of an assessment web, which can be used to assess existing and potential 
solutions. I am just wondering what your opinion is of this web and what you 
think of the indicators?  
 
I like it, I think that defiantly they are relevant for low income customers. One thing that I 
think it could do with is somewhere bringing out the need for a product. I always start 
with the need and then build on that with desirability and affinity etc. I guess also it is all 
very well having a product, or a product idea, but how available is it, is another key 
factor. It is quite easy to design something great, but if it is not available for people to 
buy and use then it is no good. As well as how available it is come how affordable is it.. 
which you have got I see. One problem I find, especially when it comes to these 
products is that people will create a BOM and then say it only costs $5 and we are not 
making a profit so that is what we will sell it for. However, they commonly forget to factor 
in the cost of distribution, sales and marketing etc. which puts a significantly higher 
price on the product.  
6 Do many people use finance? About 70% of products are sold with finance, 
there are 3 types of ways we sell products; 
1. Afford to buy outright 
2. Get a product loan 
3. Get product finance 
The demo is responsible for approving the 
loan.  
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7 What happens if a product is 
returned? 
It can be replaced in the field or a refund given. 
But this is not very common. It is important that 
the organisation has a good image, good 
quality products in order to continue having 
loyal customers and those other customers will 
recommend the product to others. 
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Appendix M – Presentation 
 
Presentation for Nottingham Trent University 
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Appendix N – NTU Pilot Results 
Results from a pilot study conducted at Nottingham Trent University 
Questions 1,2,3 
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Question 4,5,6 
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Question 7,8 
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Appendix O – Assessment Questions Code 
Code used to create the assessment questions.  
<?php 
require_once("DbConnect.php"); 
  
$query = "SELECT * FROM questions ORDER BY RAND()"; 
$questions = mysql_query($query); 
  
$query = "SELECT MAX(id) FROM questions"; 
$result = mysql_query($query); 
$row = mysql_fetch_row($result); 
$noQuestions = $row[0]; 
?> 
  
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
<link rel="stylesheet" href="css/style.css" /> 
<link rel="stylesheet" href="base/jquery.ui.all.css"/> 
<link rel="stylesheet" href="css/demos.css"/> 
<link href='http://fonts.googleapis.com/css?family=Andika' 
rel='stylesheet' type='text/css'/> 
<script type="text/javascript" 
src="js/modernizr.custom.79639.js"></script> 
<script type="text/javascript" src="js/jquery-1.9.1.js"></script> 
<script type="text/javascript" src="js/ui/jquery.ui.core.js"></script> 
<script type="text/javascript" 
src="js/ui/jquery.ui.widget.js"></script> 
<script type="text/javascript" 
src="js/ui/jquery.ui.button.js"></script> 
<meta http-equiv="Content-Type" content="text/html; charset=utf-8" /> 
<title>Questions</title> 
      
  <script> 
  $(function() { 
    $( "#radio" ).buttonset(); 
  }); 
  </script> 
</head> 
  
<body> 
<div id="wrapper"> 
    <div id="header"> 
        <div id="logo"</div> 
    </div> 
<div id="container-questions"> 
<div id="top-title"> Assessment</div> 
  
<form id="assessmentWebForm" name="assessmentWebForm" method="post" 
action="surveypost.php"> 
    <div id="product-info"> 
    <p> Product Name <input type="text" name="firstname" 
id="firstname" /></p> 
    <p> Company <input type="text" name="lastname" id="lastname" /></p> 
      
    </div> 
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    <input type="hidden" name="noQuestions" id="noQuestions" 
value="<?php echo $noQuestions ?>" /> 
<?php 
    while($question = mysql_fetch_array($questions)) { 
?> 
  <div id="radio">  <div id="question-title"><p><?php echo 
$question["question"] ?></p></div> 
  <p> 
    <?php if($question["reverse"]) { ?> 
<?php echo $rep1 ?>    
  
      <p> 
   
        <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_2" type="radio" value="5" 
/><label for="question_<?php echo $question["id"] ?>_2">Strongly 
Disagree</label> 
        <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_3" type="radio" value="4" 
/><label for="question_<?php echo 
$question["id"] ?>_3">Disagree</label> 
        <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_4" type="radio" value="3" 
/><label for="question_<?php echo 
$question["id"] ?>_4">Unsure</label> 
        <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_5" type="radio" value="2" 
/><label for="question_<?php echo $question["id"] ?>_5">Agree</label> 
        <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_6" type="radio" value="1" 
/><label for="question_<?php echo $question["id"] ?>_6">Strongly 
Agree</label> 
    <?php } else { ?> 
      </p>  
<?php echo $rep1 ?>    
    <p> 
      
    <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_8" type="radio" value="1" 
/><label for="question_<?php echo $question["id"] ?>_8">Strongly 
Disagree</label> 
    <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_9" type="radio" value="2" 
/><label for="question_<?php echo 
$question["id"] ?>_9">Disagree</label> 
    <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_10" type="radio" value="3" 
/><label for="question_<?php echo 
$question["id"] ?>_10">Unsure</label> 
    <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_11" type="radio" value="4" 
/><label for="question_<?php echo 
$question["id"] ?>_11">Agree</label> 
    <input name="question_<?php echo $question["id"] ?>" 
id="question_<?php echo $question["id"] ?>_12" type="radio" value="5" 
/><label for="question_<?php echo $question["id"] ?>_12">Strongly 
Agree</label> 
</p> 
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Appendix P – Book Pages 
Samples from book 
 
 
 
Need.
The Wold Bank estimates that 1.2 billion people live of less than $1 a day, and eighty per cent of the
world’s population live on less than $10 per day. The majority of these people live in developing countries
with limited access to products and services commonly found in developed countries. In an attempt to
increase opportunity and quality of life for these people government and non-government organisations
(NGOs) sell and donate products to these markets.
However, to date there has been limited research into the effectiveness of these products and methods
of product assessment. - this book will change that.
How to use
The book provides a flexible method which can be used to help create long lasting, well considered products.
To get the most out of this guide, start at the beginning and work through the process in parallel with your design activity,
ensuring that you have considered all aspects in the design outcome.
This book has been created for:
What  is the format?
&
Designers
NGOs
Educators
Students
Approach Design Assess Access
bo
ok
we
b
ass
ess
The format of this resource is threefold, firstly there is the hard copy book, which you are reading now. Second there is an
online version with resources and finally there is an online assessment tool and web app to quickly assess products.
A hard copy book which gives you an overview of the tool as well as methods, case studies and tips on
how to use.
A dedicated website which provides more information on case studies, tools methods.
An extensions to the website which allows for users to rate a product using an series of weighted
indicator questions.
This tool was created from the analysis of 63 products, literature reviews and interviews with 18 product design and NGO
experts over two years.
What  the experts say:
Approach Design Assess Access
There are lots of terms used within international development, but here are just a few used in this book.
NGO - Non-Governmental Organizations - organisations which are not part of a government and not conventional for
profit businesses.
LIE - Less Industrialised Economy - a country or region with a low human development score given by the United Nations.
NIE - Newly Industrialised Economy - a former LIE country or region which is rapidly developing according to the Human
Development Index report
MIE - More Industrialised Economy - a country or region with a very high level of human development
Terminology
LIE
NIE
MIE
“
“
“
”
”
”
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When designing for developing countries there are a number of extra considerations to take into account. This is because
you will be designing for people and locations which are often unfamiliar. Users will come from many different cultures,
have different values and expectations. It is because of this that when designing for LIE we need to be more aware of
the diffrent stakeholders involved. Below is an example of the value chain for an irrigation product for farmers.
It is complex… we know, but all these people may be involved in delivering the product and service and it is important to
understand that.
When designing products for less industrialised economies there are a number of extra considerations that need to be
taken into account. These will be explored in more detail later in the book but should be considered from the start of a
project.
Who is the funder? What are their aims and objectives? Are they also your customer, or is the
customer the users?
Who are the users, what is their cultural background, what are their aims and aspirations?
What is the need in the area is the product designed to meet that need?
What is the distribution model, is the product manufactured locally or internationally? How will it get
the to user?
Can the design be scaled to meet the needs of many in poverty?
Who’s who... Addit ional considerat ions Approach Design Assess Access
fun
din
g
us
ers
ne
ed
dis
trib
uti
on
sca
le
$
i
!
Money
Information
Complaints
Results
Product
Unknown
Evaluators
Donor government
Donor organisation
Local
manufacturers
Extension
worker
NGO
Distributor
Retailer
$
$
$
$
$
$
$ $
$
$
i
i
i
i
i!
!
!
!
i
Citizens of
donor country Farmer
(Corrupt)
Government
official
The majority of products analysed have been designed for users in less industrialised countries. However there is a
growing increase in products designed with and by users. Methods such as the Human Centred Design toolkit can be
used to help get a user centred perspective.
Typically there are three approaches to the design of products for Less Industrialised Economies. Design for, with or by
the target user group. Each design approach has different levels of engagement with users which has an effect on the
product output.
As much time should be spent with the users as possible to understand thier culture, motivaions, aspirations and desires.
This is not oftern possible due to limited resources and time.
How are products designed?
Designed with less
industrialised economies
Designed for less
industrialised economies
Designed by less
industrialised
economies
Products designed for users by individuals from More Industralised
Economies.
Products designed with users, adopting a colabarative approach
to design.
Products designed and made within local economies typically
by local skilled artisans.
Context Approach Design Assess Access
for
wi
th
by
Limited user involvement
Pro
du
ct 
suc
ce
ss
High user involvement
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Appendix Q – NTU Pilot Study 2 
Results from Nottingham Trent University pilot study  
 
 
 
 
 
P1-02
P1-04
P1-01
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
P1-03
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
P1-05
Blank web
40 Questions
Blank web
40 Questions
Blank web
40 Questions
Blank web
40 Questions
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
P1-06
Blank web
40 Questions
Blank web
40 Questions
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12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
P1-07
Blank web
40 Questions
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
P1-08
Blank web
40 Questions
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
P1-09
Blank web
40 Questions
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Appendix R – NTU Worksheet 
Worksheets for Nottingham Trent University  
 
Your Product
Their Product
12345
Is the product something users will
be proud to own and take care of?
AFFINITY
Is the product desi rable for the
users?
DESI RABILITY
Is the product easy to understand and
use correctly within different cultures?
USABILITY
Are the products functions
adequate?
FUNCTIONALITY
Is the product affordable for locals
or supporting o rganisations?
AFFORDABILITY
Is the product environmentally sustainable
and does it promote good behaviour?
SUSTAINABILITY
Can the product be maintained and
repairedby local tradesmen, or is it
coveredby a waranty?
REPARABILITY
Is the design robust enough to
withstand the environment?
DURABILITY
Key:
1. Very Bad
2. Bad
3. OK
4. Good
5. Very Good
Please decide how well you think the product scores across the eight areas and mark it on the web below.
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Your Product
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12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
DESIGN FOR
DEVELOPMENT
Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-01
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Water Reservoir
% Diffrence
Web: 15%
Questions: 22.5%
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Nottingham Trent Results 
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% Diffrence
Web: 15%
Questions: 22.5%
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
DESIGN FOR
DEVELOPMENT
Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-02
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Bamboo-cycle
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% Diffrence
Web: 12.5%
Questions: 20%
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
DESIGN FOR
DEVELOPMENT
Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-03
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Community Compost Project
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% Diffrence
Web: 40%
Questions: 22.5%
12345
AFFINITY
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-04
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Crocodile Legend Playground
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Questions: 7.5%
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
DESIGN FOR
DEVELOPMENT
Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-05
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Child Friendly Space
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-06
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Alternative energy
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Peer-reviewed using web Peer-reviewed using questions
Student: S4-07
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Handy Box
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Web: 15%
Questions: 17.5%
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Peer-reviewed using web Peer-reviewed using questions
Student: S4-08
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Bamboo Drainage System
Appendix S 
 
 
Page 323 
 
 
 
 
% Diffrence
Web: 17.5%
Questions: 5%
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
12345
AFFINITY
DESIRABILITY
USABILITY
FUNCTIONALITY
AFFORDABILITY
SUSTAINABILITY
REPARABILITY
DURABILITY
DESIGN FOR
DEVELOPMENT
Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-09
Date: 09/01/2014
Location: Nottingham Trent University
Concept title:
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-10
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Enigma - Jigsaw game
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-11
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Bamboo water pump
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-12
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Drain ‘n’ Save
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Peer-reviewed using web Peer-reviewed using questions
Student: S4-13
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: UV Clean
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-14
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Sanitation irrigation system
Appendix S 
 
 
Page 329 
 
 
 
 
% Diffrence
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-15
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Instruction on how to build a playground
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Web: 27.5%
Questions: 20%
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-16
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Red house
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-17
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Moped trailer attachment
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Peer-reviewed using web Peer-reviewed using questions
Student: S4-18
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Bamboo Swing
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-19
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Mosquito Repellent
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DEVELOPMENT
Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-20
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Green House from plastic bottles
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-21
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: The Bottle Build
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-22
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: SODIS Solar disinfection
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Peer-reviewed using web Peer-reviewed using questions
Student: S4-23
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Eco-Bike
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-24
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Laundry Soap
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-25
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: Podmer - Grounded development project
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Student: S4-26
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: UV Clean
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Self-reviewed using web Self-reviewed using questions
Peer-reviewed using web Peer-reviewed using questions
Student: S4-27
Date: 09/01/2014
Location: Nottingham Trent University
Concept title: I.T. Guide
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Appendix T – Myanmar Designers 
 
Design Profiles from a social enterprise in Myanmar
 
 
S4-01
Male
1 ½ years
I was brought up in
international school.
I then did a degree in
Mechanical engineering in the
USA.
I worked for an automotive company, primarily looking at drive shafts.
This didn’t really fulfil me though as although we could make it a bit
better I thought that there were many more important things that
could be done.
I guess I am all round.
I was trained as a mechanical engineer but then did a course in
design thinking. So I am a bit of a mix. But yeah, we make
prototypes, test, create drawings for moulds etc.
Yes, I was brought up on Solidworks and can also use photoshop
and the arty ones. I think my real skills lie in the engineering and
design thinking.
I worked on our drip irrigation system. I lead the project and (if I say so myself) is really good. It is the most efficient drip irrigation system that
requires a minimum head of pressure to operate well.
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S4-02
Male
5 years
I went to school and then I
studied electrical engineering
in the Singapore and worked
there for a number of years.
I was managing projects for a company in Singapore. Primarily I was
involved in electrical engineering p rojects in a management position.
I focus on electrical engineering, mechanics and now have moved
into management and managing a design team.
I have a good general knowledge and used CAD befo re, at the
moment I am learning photoshop.
I have been involved in various projects – we are exploring solar water pumps at the moment. I mainly help manage the team and help with
technical problems.
It can be very hard to get things made here, which is where I can help communicate with the manufactu res.
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Designer Profile 3
Name:
Sex:
How long have you worked at
Proximity Design?
Education:
S4-03
Male
10 years
I went to secondary school
but left after that.
I have learnt everything here
in an apprenticeship style –
learning on the job.
What wasyour previousjob?
I was a contract worker in construction, primarily in interiors, working
on ceilings.
I then worked in a plastics factory near the P roximity ’s workshop
before
I then worked in the manufacturing plant – making any p roduct
Proximity wanted.
What isyour design specialism?
I specialise in manufacturing, making p roducts, p rototypes and
testing p roducts and p rototypes.
I have never had experience of design until working with p roximity
but I am now lea rning CAD and Photoshop that I had not done
before.
What was the last p roject you worked on?
I worked on the Plastic p ressure pump.
My role was c reating testing rigs. As well as making fixtu res and fittings for p roduction.
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How important doyou think the following product attributes are? (0-5)
Affinity
Desirability
Usability
Functionality
Affordability
Sustainability
Reparability
Durability
YI think this is important to people, I have noticed that peoplereally like the brand and will buy
our products over others.
It has to be useable for people to buy and own it.
With a loan most products are affordable, it is very important when designing how
much it will cost.
Yes it is necessary.
Important, but not the most important thing.
Functions are the top, people always want good function.
Not really so important here.
It is important that it lasts – there are testing machines to test this so it is important.
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Designer Profile 4
Name:
Sex:
How long have you worked at
Proximity Design?
Education:
S4-04
Male
3 ½ years
I went to school and then
became and electrician. I
didn’t go to university or
anything like that.
What wasyour previousjob?
I have had a few odd jobs to get money I started as a f reelance
electrician for 3 years.
I then did some driving work for a few years befo re starting at
Proximity. I started by making p roducts in the factor y.
What isyour design specialism?
I have lea rnt everything he re, but I started by making the p roducts
in the factor y.
I am very keen on understanding the user and have been taught
about user cent red design. I am also lea rning to use softwa re at
the moment including: Solidworks and Photoshop.
What was the last p roject you worked on?
I worked on the t readle pump and some of the drip irrigation
I was involved in making p rototypes, testing and making some small changes in CAD – Small changes.
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How important doyou think the following product attributes are? (0-5)
Affinity
Desirability
Usability
Functionality
Affordability
Sustainability
Reparability
Durability
Yes, I like to understand the users and what they want so a bit of that is if it will improve their
status. So I think it is important.
Yes a product has to be useable – we talk to lots of users about that.
Not so important as having a good product, most of our products last well and so are not
so expensive over time.
Yes products should be able to berepaired.
I don’t think looks are so important.
This is the number one it should have good functions.
It is not something we do much of.
Yes we try and make ours last a long time, but functions are more important than this.
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Designer Profile 5
Name:
Sex:
How long have you worked at
Proximity Design?
Education:
S4-05
Male
2 years
Double major degree from the
USA in Politics and Studio
Art.
What wasyour previousjob?
I worked as a f reelance graphic designer for a bit and then I tried to
start up an art gallery in Yangon.
What isyour design specialism?
I have a backg round in design and believe that I can participate in all
areas. I am good at c reative thinking, design, p resentations.
Everything f rom creating beautiful objects to mo re technical details.
I have a backg round in graphic design so I often do the graphics and
presentations.
I am confident with CAD – Solidworks and Adobe c reative suite etc. I
have been helping teaching others how to use the softwa re.
What was the last p roject you worked on?
The last p roject I worked on was Drip irrigation.
Primarily I worked on communication of the p roduct to ensu re that users know and understand the benefits.
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How important doyou think the following product attributes are? (0-5)
Affinity
Desirability
Usability
Functionality
Affordability
Sustainability
Reparability
Durability
Yeah, I think some people think about this, but it is a bit of a mix.
Yes talking to the user is good to understand how to make a product easy to use.
For our users cost isreally important to them, as they don’t have much money.
It is good if you canrepair a product, so it important.
I think all products should look good, but if it is for agriculture then not so important.
Functions are most important.
This is notreally done here – low importance.
If it is strong and lasts a long time that is good.We have testing areas here to look at that.
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Appendix U – Interview Resources 
 
User interview resources for use in Myanmar 
 
What is your name?
Where do you live?
What is your job?
How many people live in your home?
What to members of your household do?
What is the product?
Notes on use
How long have you had the product?
Did you buy the product? – did you use a loan or any finance?
How often do you use the product?
Would you recommend the product to a friend?
How easy was it for you to get support for the product if it has problems?
Questions for users
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How important is it that the product improves your status?
How important is it that you can repair the product?
How important are the functions?
How important are the product looks?
How important is the strength of the product?
How important is it that the product can be recycled?
How important is cost?
How important is ease of use?
When buying a product how important are the following factors?
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Appendix V – User Interviews 
Interviews with users in Myanmar (Burma) 
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